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The A BC Process at Aylesbury, England. 





The directors of the Native Guano Company 
have just published the report of the experi- 
ments recently made on the A B C process by 


Dr. Tidy and Professor Dewar, the results of | 


which, as recorded in diagrams and tabulated 
statements, certainly go far to establish the 
fact of its producing a satisfactory effluent. 
The experiments were conducted very care- 
fully, precautions having been taken to guard 
against a possibility of particularly favorable 
or unfavorable conditions influencing the re- 
sults, by collecting samples of the raw sewage 
and effluent every half hour,and mixing equal 
portions of four consecutive half-hour sam- 
ples for chemical examination. By this 
means three series of experiments’ were ob- 
tained, differing in the quantity as well as in 
the strength of the raw sewage to be dealt 
with. The mode in which the process is car- 
ried out appears to be that the BC mixture is 
tirst run evenly into the sewage, and com- 
pletely and immediately deodorizes it, no es- 
cape of offensive odors into the surrounding 
air taking place. The alum solution is aided 
afterwards, as it was found that the addition 
of the precipitating ingredients separately af- 
forded better results. 

In the first series of experiments, attention 
was more especially directed to the matters 
in suspension and solution, both in sewage 
and effluent, and the relation between the or- 
ganie and inorganic portions respectively, 
the quantity of organic matter being deter- 
mined by the amount of oxygen required 
to oxidize it, and which was found to average 
1.795 grains per gallon in the sewage, and 0.522 
grains in the effluent, showing that 74.8 per 
cent. of the organic matter had been removed. 
Of the suspended matter, 89.3 per cent. had 
been intercepted, while the ratio of inorganic 
to organic matter was inthe sewage as 1 to 
1.18, in the effluent as 1 to 6, which showed that 
the suspended matter left in the latter was 
principaily organic. The matters in solution 
yielded a mean of 46.3 grains per gallon in the 
raw sewage, and 57.5 grains in the effluent. 

The series of experiments was devoted to a 
consideration or the character of the organic 
matter, both in the sewage and effluent, before 
and after filtration. The results obtained 
showed that 83.3 per cent. of the oxidizable 
organic matter had been removed by the 
treatment in the unfiltered state, and 61.4 per 
cent. from the filtered sewage; also that one- 
seventh of the organic matter in the sewage the 
one-sixth of that in the effluent, was volatile. 
The suspended matter removed in this series 
reached as high as 96.8 per cent., while a great 
improvement in the deposition of the sludge 
over that observed in the first series was ap- 
parent, although the quantity of precipitating 
material used was only slightly more than 
one-third of the total weight of sludge pro- 
duced. This series of experiments was char- 
acterized by a very large flow, a greatly in- 
creased strength of sewage, and the improved 
working of the process. 


The third series was taken principally on 
account of the very dry weather which had 
been prevailing, and the consequent unusual 
strength of the sewage. The results showed 
a removal of 86.3 per cent of oxidizable or- 
ganic matter, while the removal of the sus- 
pended matters, notwithstanding they reached 
the abnormally large amount of 246.3 grains 
per gallon, was so complete that the effluent 
was devoid of turbidity, and contained only 
0.98 of a grain. The conclusion arrived at is 
that the A B © process is capable of produc- 
ing a uniform effluent under very varying con- 
ditions and degrees of concentration of the 
sewage. 

After concluding the experiments with the 
first part of the process, viz., the purification 
of sewage, the second process—that of the 
drying of the sludge and its conversion into a 








salable manure under the name of Native 
Guano—was subjected to examination. 

The manure is, in fact, only the partially- 
dried precipitated sludge mixed with some sul- 
phate of magnesia and ground. One curious 
feature of the process is, it is explained, the 
large amount of heat developed in the inte- 
rior of the heaps of the cylinder-dried man- 
ure, both before and after grinding, which 
continues for many months in the stacked 
manure without any apparent diminution, 
reaching a maximum temperature of 113 
Fahrenheit, at which it remains, without 
emitting steam or any apparent sign of heat- 
ing on the surface of the heap until it is 
turned over. Instead of any loss of ammonia 
resulting from this action, an examination of 
the gases showed that they contained only .01 
per cent. of ammonia, and 5 per cent of car- 
bonic acid, suggestive of the action being due 
to oxidation, and not to any fermentative pro- 
cess. But direct experiments for determining 
the actual loss of ammonia in the preparation 
and subsequent heating brought out the fact 
that a manure was obtained containing only 
twenty per cent of moisture without its manur- 
ial value being sensibly affected, so far as the 
loss of available ammonia was concerned. 

It must be admitted that the experiments 
earried out by Messrs. Tidy and Dewar prove 
that the A BC process is unquestionably very 
effective, as far as the purification of sewage 
and the production of a sufficiently pure ef- 
fluent are concerned. Of course the commer- 
cial aspect of the question is not one into 
which they were called upon to enter. How 
far the expense of the process will admit of its 
adoption in other localities, or whether any or 
what proportion of the outlay is recoverable 
from the sale of the manure, are points which 
must be determined or explained by the com- 
mercial results to the company itself. It has 
been repeatedly asserted by eminent authori- 
ties and experts that sludge, however treated, 
is not worth its carriage for agricultural pur- 
poses, except under very exceptional circum- 
stances. Sewage, however, cannot await the 
determination of its commercial value, but 
must be got rid of from all great centers of 
habitation as quickly and effectively as possi- 
ble, and economically if practicable. Whether 
the last condition is an accompaniment of the 
A BC process yet remains to be demonstrated. 
—The Builder, 


isnasntnooesieecaneeeelaeaon 
Tempered Glass. 


Frederick Siemens in an address before the 
Society of Arts, of England, states that the 
Bastie process for toughening glass can lay no 
claims to its pretended advantages; that it 
was not a real manufacturing process, but 
rather a somewhat impracticable addition to 
known methods of glass making. The plan 
proposed and used by M. de la Bastie was to 
anneal the finished glass article in some one 
of the usual methods, then reheat it to such a 
degree as to render it soft and then immerse 
itin a bath of heated oil, or other fluid, main- 
tained ata temperature of from 350° to 400° 
without evaporation. 

The author, who is himself a glass manufac- 
turer, found this toughening process to be 
very costly and liable to spoil the shape and 
surface of the articles treated ; and finally that 
the toughened glass would frequently burst 
suddenly into small fragments, either spon- 
taneously or by sudden shock. As in the 
Prince Rupert’s drops, this bursting had been 
ascribed to the sudden cooling of the soft or 
fluid glass; but Mr. Siemens believes this 
theory is only conditionally correct, inasmuch 
as the cooling influence which acts from the 
surface inward is not in proportion to the 
bulk of the glass, but to its surface, and must 
always act more quickly on those parts where 
the surface is large in comparison with the 
volume. Ifthe cooling is regulated so that 
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the temperature of the article is uniform 
throughout there will be no tendency to crack 
in the way described. 

Mr. Siemens had given this subject much 
study and had invented processes for harden- 
ing glass, as he prefers to call it. His prin- 
ciple consists in cooling the glass in propor- 
tion to its volume or capacity for heat, and not 
in proportion toits surface. In the cuse of a 
sheet of uniform thickness, he first heats it 
uniformly and then cools the surfaces of the 


two parallel sides, leaving the edges uncvoled 


He does this by placing the heated sheet of 
glass between two cold slabs of suitable ma 
terial and prepared in a peculiar way. The 
plan adopted varies with the shape of the 
article. The author’s processes include press- 
hardening and casting, and a third, theoret- 
ically less perfect, called hard-tempering or 
semi-hardening. 

At his works in Dresden the value of last 
year’s out-put of press hardened glass was 
£7,000. He makes plate and sheet glass and 
decorated sheets, such as sign-boards, etc. 
The glass is so hard that it can not be cut by a 
diamond, but may be polished, etched and 
slightly ground; its strength is eight times 
that of ordinary glass. The semi-hardened 
glass is three times stronger than the ordinary 
article, and is not effected in the same man- 
ner by change of temperature. 

The last process of Mr. Siemens is consid- 
ered the most valuable and is a peculiar mode 
of casting glass. Among the experimental 
castings turned out are floor plates, grind- 
stones, pulleys, tramway sleepers and orna- 
mental work. Glass thus cast will not break 
in cooling, and has four times the strength of 
ordinary glass. The glass is melted in a tank 
furnace and is tapped into molds as in iron. 
The improvement lies entirely in the use of a 
special material in place of sand and the heat- 
ing and cooling of the mold and the glass 
inside of it at the same time. Among the 
other uses to which this glass has been 
put is the manufacture of about 10,000 military 
water bottles, and the glazing of the chart 
room on the iron-clad ‘‘Inflexible,” previous 
trials on the Glatton having proven its ability 
to stand the concussion from the firing of 
heavy guns. 
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Speep oF RaiLroap TRAINS IN THE FUTURE. 
The Northeastern Railway Company are at 
present having built at their works in Dar- 
lington and Gateshead twenty new engines, to 
be used solely for express purposes. At the 
Darlington North Roads Works ten of the en- 
gines are to be built. One is already com- 
pleted. It runs upon four wheels (coupled) 
and is 7 feet 2 inches in diameter. The diam- 
eter of the leading wheels is 4 feet 6 inchesand 
that of the centers 8 feet 6 inches, the total 
wheel base of the engine being 16 feet 8 inches. 
The cylinder is 18 inches in diameter and has 
a24inch stroke. The boiler pressure is 140 
per square inch, with total heating surface of 
about 1,400 feet. The tender is upon six wheels 
of 3 feet 6 inches in diameter, with steel axles. 
It will hold 2,800 gallons of water and carry 
three tons of coal. The general fittings 
throughout are of the mostapproved character, 
and adapted to meet all modern requirements. 
The weight of the engine with steam up is 
forty-two tons, and that of the tender twenty- 
eight. All the engines are to be of the same 
type, and are to be called ““Tennant’s Express 
Passenger Engine.”’ They will be capable of 
running express from York to Edinburgh and 
vice versa in one journey, hitherto it having 
been necessary to employ two engines to accom- 
plish the same distance. In a trial run of the 
engine a speed of eighty miles per hour was 
attained. When the engines are finished the 
Northeastern will possess engines, for finish, 
build and general excellence, unequalled in 
this country.— Engineering. 
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ARTESIAN WELLS, | 


Notes on Drilling and Boring Artesian Wells, as 
Practised inthe United States of America. 


BY C. W. DARLEY, NEW SOUTH WALES- 


During my recent visit to America I availed myself of 
the opportunity, thus afforded, of inspecting the 
various systems which have been adopted there for 
sinking artesian well bores, and, at the request of the 
honorable the Colonial Secretary, I now have the honor 
to submit a report upon what I saw, together with par- 
ticulars and sketches of the appliances in use. I trust 
that my notes may be of some practical benefit and 
assistance to those who are likely to be engaged in 
searching for water at great depths in these colonies. 

In some respects I fear the information I have ob- 
tained may appear scant and insufficient, but it must 
be borne in mind that the time at my disposal was | 
somewhat limited,and the distances to be travelled 
over, in order to see the various boring operations in 
progress, were immense. 

The boring, as hereinafter described, being in most | 
cases carried on by contractors who have portions of 
their apparatus covered by patents, some difficulty was 
foundin obtaining information on many important 
points of practical detail, the contractors frequently 
being reticent, and suspicious as to the object of my 
interrogations; on the other hand, manufacturers and 
vendors of apparatus were most willing to furnish me 
with abundant information, but in all cases this had to 
be received cum grano salis, asthe information supplied 
seldom went beyond praise of their particular appa- 
ratus, and but rarely were any really useful and prac- 
tical notes to be obtained from such sources. 

The States where I found most boring operations in 
progress, were California (where wells are being sunk 
for both waterand oil), Colorado, New York, and Penn- 
sylvania; in the latter State, so far as I am aware, oil 
and gas wells only have been sunk. 

The process of sinking holes through rock, as is 
necessary in nearly all instances where great depths 
have to be reached, either for water or oil, is usually 
termed “‘drilling;’ and “boring,” when alluvium or 
gravel and sandbeds only haveto be passed through; 
but, in these latter cases drill gear is sometimes used 
to advantage, as will be hereinafter explained, the im- 
mediate difference between the two methods being | 
that drilling is usually done with only alimited length 
(about 40 ft.) of iron rods, which are worked suspended 
from a stout hawser, while boring is carried on with 
eontinuous bars, either wood or iron, in about 25 feet | 
lengths. 

In California, I founda great number of wells being | 
bored all through the San Joaquin Valley, which em- 
braces a large district, some 280 miles in length north 
and south, and some 70 or 80 miles wide, lying south of 
Stockton and between the foot of the Sierra Nevada on 
the east and the coast range on the west. 

The water is usually found at depths varying from 
350 feet to 600 feet in a bed of sand, which is overlaid by 
beds of impervious clay, and clay and gravel mixed 
the upper 40 feet to 80 feet throughout the valley being 
light, loamy, and alluvial deposit. 

In the gravel beds, immediately beneath the upper 
alluvial deposit, water is frequently met with, but itis 
usually limited in quantity, indifferent in quality, and 
seldom or indeed never risesto the surface; on smal 
farms and homesteads, however,it is not despised, be- 
ing generally sought for and obtained by the ordinary 
drive. or Abyssinian tube wells, but as the water must 
then be pumped, it cannot be economically used for ir- 
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hopes by conveying the idea that any method of treat- 
ing artesian bores in water-bearing measures will ob- 
tain flowing wells, as this wholly depends on the situ- 
ation of the bore geologically; to obtain this, the water 
must be stored in the carth and have communication 


| with an under stream or water-bearing stratum, lead- 


ing from hills situated higher than the ground surface 
atthe bore. The hill source may be a great distance 
away, still if the water-bearing stratum is overlaid with 
measures of impervious clay, upon these measures 
being pierced the water will rise to the surface, unless, 
as before mentioned, it finds an escape through uppcr 
pervious measures. 

In the case of the San Joaquin Valley, already re- 
ferred to, the abundant supply found there of course 
comes from the neighboring Sierra Nevada, where the 
winter snow is stored and given out throughout the 
spring and summer months, just when the water is 
most needed, the mountains thus acting as a natural 
reservoir for conserving the water. 

So far as I could ascertain, the cost of the work is 
very much the same with one apparatus as with 
another; but as there are varying circumstances under 
which each kind may have a special advantage, I will 
describe three kinds of apparatus which will fairly rep- 


| 





rigation purposes, although in some districts where 
water has not beenobtained from deep artesian wells, 
hundreds of the drive wells have been sunk and the 
water raised by windmills. 

When sinking artesian wells it is necessary to stop 
back this upper water, for two reasons; first, to prevent 
it contaminating the purer supply from below; and. 
secondly, which is the more important. to prevent the 
rising water being lost or absorbed in the upper per- 
vious measures. This led to the bores being lined 
throughout with iron tubes or castings, which is an im- 
perative necessity, for, in some instances, where the 
ground was jound strong enough to stand without 
easing, unlined bores were tried, but they were found 
never to flow till lined. 

The absence of water-tight lining will probably be 
found the reason why water has not risen to the sur- 
face more frequently than it has done in the numer- 
ous wellshafts sunk in Australia,where it is well known 
that a porousstratum, frequently containing brackish 
water, is usually found at depths of from 40 feet to 
90 feet below the surface, the brackish water in some 
eases having been stopped back sufficiently to allow 
the sinking to continue till fresh water was reached; 
the latter then rose in the well to within some 30 feet to 
60 feet of the surface, but no higher. There can be 
littie doubt that in such cases the lower water found an 
escape through the pervious measures; had a water- 
tight lining been used it is quite possible that many of 
these wells would now have been flowing ones, i, e., 
the water would have risen above the surface. 

I wish, however, to guard myself from being misun- 
derstood on this point, as I do not desire to raise false 


resent the different types of machines mostly in use: 

1. The ordinary boring apparatus, with a variety of 
special tools used in connection therewith. 

2. The hydraulic well borer. 

3. The ordinary drilling apparatus, as specially 
suited for artesian wells where tne dépth rarely has to 
exceed 600 feet. 

Hand-Boring Apparatus.-The ordinary boring ap- 
paratus consists of a wood or iron derrick witha sheave 
on top, about 30 feet over the ground; beside a single 
leg is placed a crab-winch carrying a sufficient length 
of 1%: inches iron or steel wire rope; the winch usually 
has two driving pinions, one for working by hand, the 
second for working by horse gear, for running up the 
rope quickly, more especially when working with the 
sand pumps. The boring bit (varieties of which are 
shown on Figs. 7. 8 and 24 to 29) is attached to the rods, 
which are usually made up in 25 feet lengths, either 
wood or iron, the iron ones being made of 1's inch gas- 
pipe, with screwed pin and box ends welded on; 
these, however, would be found too heavy on the boring 
tool if wholly used, soitis the practice to use some 
rods of pine. 4 in. by 4 inch., which, owing to their 
buoyancy in the water, with which the bore is charged, 
help to balance the weight of the iron rods. The top or 
working rod is usually made of 14 inch square iron, 
on which a capstan spanner travels and works—two 
men are sufficient for giving the necessary circular 
motion to the rods, It will be seen that in this process 
much delay much necessarily be incurred in drawing 
the rods every time the auger is filled, which happens 
about every fourth or fifth foot sunk. The rodson each 


such occasion have to be raised, unscrewed, and laid | 
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aside one by one, the reverse operations, when lower- 
ing, taking an equal time. Notwithstanding this delay 
I found that the 7-inch wells were bored to a depth of 
400 feet and lined with casing at an average rate of 
nearly 25 feet per day—the first 100 feet being per- 
formed much quicker, and, of course, the last 100 feet 
proportionately slower. When adding on or sinking 
casing, the rods need not be withdrawn, but left stand- 
ing on the bottom or suspended from the expanding 
plug, the top or capstan length only being removed. 
The auger bits are made in a variety of patterns, some 
altogether with closed sides for working in sandy or 
loose ground, others made with one side quite open 
like a carpenter’s shell auger and termed the pod au- 
ger, see Fig. 7. This pattern is found to work very 
well in stiff clay and is readily emptied. When beds of 
fine sand are met with, then the sand or sludge pipe. as 
shown at Fig 2, must be used; this is usually lowered 
by a small line and jumped when at bottom till the 
sludge or sand is worked up loose, when it readily 
fills, and upon being drawn up quickly the ball valve 
prevents the sludge from escaping; when emptied it is 
again lowered and the process repeated till the bore is 
clear ready for the rods to be lowered and the boring 
resumed. 


Besides the common sand pump last referred to, 
which can cnly be filled by jumping it on the bottom, 
there are others made with a sucker valve rod, which. 
when the pump reaches the bottom, is worked up and 
down with a light line from the surface; this pumps 
the barrel full of the sand or silt, at the same time dis- 
charging the water above the plunger. Another form 
of pump for clearing out bores is shown in Fig. 20. The 
great advaritage attending this somewhat more expen- 
sive form of pump is the facility with which it can be 
emptied by simply knocking up the sliding sleeve on 
top, when the tube opens longitudinally with a scissors 
joint. instantly releasing its contents. 


Care must be taken in boring not tolet the excavation 
get too far in advance of the casing, or the sides may 
cave in, and cause the bore to become out of line. 
Should this occur it may be found impossible to force 
down the casing and consequently render it necessary 
to abandon the bore. 


I found that the invariable practice is to start the 
bore? inch in diameter, and if possible carry it the 
same size all the way down, but in most cases the fric- 
tion against the casing becomes too great to admit of 
ite being sunk more than 300 feet of this size, and then 
a@ 6 inch casing is put inside and the hole carried on 
with the smaller diameter to the required depth. Ina 
few cases I found 8 inch and 7 inch holes being sunk, 
but these sizes are exceptional, 7 inch and 6 inch being 
generally found large enough.s When a hole contain- 
ing two sizes of casing, in this way, is finished, the 
inner or smaller casing is usually cut off by special 
tools a little above the bottom of the large casing, and 
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the upper length withdrawn to be used again. A tool 
suitable for this purpose is shown in Fig. 9. 

As it is necessary that the auger should bore as near 
as possible to the inside diameter of the casing, it is 
necessary to have a set of augers for each size, i. e. 
about a 6% inch auger for the7 inch casing, and 5% inch 
for the 6 inch casing. 

When about to start a bore, as soon as the derrick is 
set up, a hole should be dug under the center some 6 
feet to 8 feet deep, and the first length of casing set up 
vertically in the center; the earth is then filled in 
round it again and well rammed, thus forming a guide 
and insuring a fair start for the boring tools. 

A horse power machine is usually used in conjunction 
with this boring apparatus for the purpose of operat- 
ing the winch rapidly when drawing the rods and work- 
ing the sand pump; the most convenient method of 
conveying the motion to the winch is with friction 
wheels applied with a cam motion; in this case the 
horse can be kept constantly moving when drawing 
rods; the attendant need only place his foot on a lever 
to throw the friction pinion in contact with the winch 
wheel, and thus wind up the rods 25 feet at atime or 
as May be necessary. The circular motion for working 
the rod is, however, given to them by two men walking 
round with the capstan spanner as before mentioned. 


Hydraulic Boring Apparatus.—This apparatus (see 
Figs. 11 and 14) is worked very much on the same prin- 
ciple as the diamond drill, the action of which is, I be- 
lieve, pretty well understood now in this country. The 
rods are formed in the usual 25 feet lengths of strong 
gas or lap-welded iron piping, 2% inch or 2% inch inter- 
nal diameter, with screwed wrought-iron spigots and 
socket connections at their ends (see Fig. 12); the lower 
length carries the cutter, the best form of which is 
shown at Fig. 13, 

Astrong stream of wat-r is pumped continuously 
down the rods, through a swivel cap at the top, shown 
at Fig. 14, The rods are driven at a speed of about 80 
to 100 revolutions per minute, and the débris from the 
cutter is carried up the annular space between the 
rods, and the casing, with the escaping water, and dis- 
charged at the surface, As the casing is rarely less 
than 7 inch internal diameter, it is necessary to thicken 
up the rods, encasing them in wooden lagging to re- 
duce the area between the rods and casing, and thus 
increase the velocity of the discharge water, to enable 


it to carry up the débris as fast as the cutter excavates 


it. The rods, joint, and lagging are shown at Fig. 12. 
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To secure the proper speed and power requisite to 
manipulate this machinery a steam engine is neces- 
sary. The pump for forcing the water down the boring 
bar may be attached to the engine, and the water sup- 
plied to the pipe head through a flexible rubber hose. 
This machine is capable of doing very rapid work. I 
witnessed about 20 feet being sunk in about half an 
hour, the depth of the bore at the time being 524 feet 
below the surface; this included pressing down the 
easing at the same time, but of course not the 
building and rivetting up of the casing, this part of the 
work occupying more time than the actual boring, 
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The arrangement of derrick used is shown in Fig. 11. 


The contractor had arrived on the ground with his 
plant to start the bore just 11% working days betore the 


date of my visit, and, as above mentioned, the bore was 


then over 500 feet deep, cased all the way; necessarily 


some time was lost at first in setting up the derrick and 


engine, excavating a tank for water supply, etc., so 
that the actual boring and casing must have been 


earried on at a rate considerably over 50 feet per day. 


The actual quantity of water required was not very 
great; for by providing a settling tank to receive the 
discharge water, the silt and débris soon settles, and 
thus the same water can be used over and over again. 
However the very fact of any water being required, 
even for working the engine, will restrict the use of 
this apparatus very much indeed in Australia. 

Upon reference to Fig. 14 it will be observed that on 
the upper hollow boring bar a is screwed a short length 
b, carrying a cast-iron chamber c, in the base of which 
the head of the short bar } can revolve freely between 
brass washers, at the same time making a compara- 
tively water-tight joint; on the same bar is keyed a 
spurwheel d, into which a pinion wheel e gears; this 
pinion has a square hole through the center travelling 
freely up and down the 1% inch square bar / at the side; 
to this bar is conveyed rapid rotary motion through 
bevel wheels g, which are driven by a belt from the 
main shaft h. As the bars sink in the hole, the pinion 
slides down the square bar, following the spurwheel, 
and imparting the necessary rotary motion to it in 
every position. To the head c is coupled the flexible 
hose leading from the pump attached to the engine. 

In this apparatus, as in the hand-boring apparatus, 


much time is lost when it becomes necessary to draw 


the rods ; but of course, owing to the debris being con- 


veyed out of the bore by the water, the rods have not to 


be so frequently drawn ; but when a gravel bed is passed 
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through the large stones cannot be washed up, and the 
rods must then be drawn, and a large valved sand 
pump lowered down to bring up the shingle, ete. With 
this apparatus I saw hydraulic pulling jacks very suit- 
ably applied for drawing down the easing, which will 
be described further on, one man attending them draw- 
ing down the casing, while the second man attended to 
the engines and boring apparatus. An ingenious and 
simple device for suspending the rods in the bore while 
adding on casings is shown in Fig. 3, 
round piece of pine, nearly the diameter of the casing. 
cut in three pieces, the central portion being wedge- 
shaped. Into this piece is fixed a length of bar with 
spigot and socket screwed unions; this is serewed on 
to the top of the rods and lowered: when a short way 
down the side pieces are checked with a string; the 
weight of the rods drawing down the central wedge 
causes the blocks to jamb in the casing; there they re- 
main suspended till the upper bar is lowered down, 
screwed on, and pulled up, thus drawing the wedge 
and permitting the rods to run up freely. 


This is simply a 


It is only right that I should mention that Messrs. 


Jerome Haas and James Manning, of Stockton, Cali- 
fornia, U.S. A., eontractors for well-sinking. have 
brought this system to great perfection, and have 


taken out several patents for improvements in the 
various parts of the apparatus. 

Drilling Apparatus.—The drilling apparatus ordi- 
narily used for sinking wells not exceeding (say) 800 
feet deep. is both handy and portable, and is usually 
provided with an axle and wheels, which enable it to 
be transported across country easily, all the gear. 
horse-power, ete., being stored on top for transit. 

When holes have to be sunk much greater depths 
such as 1500 feet to 2000 feet, then it is desirable to use 
much heavier appliances driven by steam, and what is 
known as a walking beam or Pennsvivania rig becomes 
necessary ; this is however seldom made in a portable 
form,afresh derrick being usually erected over each 
hole. Nearly all drilling apparatus, for bores from 600 
feet to 800 feet deep, are worked on the same principle, 
so one description practically answers for all. 

The derrick hastwo working barrels; on one is wound 
sufficient 2-inch rope, termed “‘the sand pump line,” 
toreach the bottom of,the deepest bore required, and 
the second barrel carries the drill cable. which may be 
either ahempen or Manilla rope of similar length and, 
about 6 inch girth; this rope passes from the barrel 
over a sheave, fixed half way up the derrick, then down 
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and through what is termed the pitman sheave. then 
up and over the sheave at the head of derrick. and 
finally down and made fast to the head of the drill bars. | 

The drill bars are made up as follows: 
First the bit. about 4 [t. long 
next “ auger stem >a 


| 
} 


“ bars te 

* sinker bar "3 

* rope socket oe 
: | 

In allsay.- - 30 


The above lengths may vary very much, of course, 
according to circumstances, the bars used for deep oil | 
wells being made up as much at 60 feet long and upto | 
4 inches in diameter; these used for shallow holes need 
not exceed from 2's inch to 3 inch in diameter.— Engi- | 
neering. 


(YO BE CONTINUED.) 
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Tall Chimney Construction.” 
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8ST. ROLLOX CHEMICAL WORKS CHIMNEY, GLASGOW, 


Messrs. Charles Tenant & Co.’s chimney, 


projected by the late W. J. Macquorn Ran- | 


kine, C.B., LL.D., designed bv L. D. B. Gor- 


don, and built by the late Mr. McIntyre, ranks | 


second in height, being in 





ft. in. 

Height from foundation to top.---------+++e..-e+ 455 6 | 
ig ** ground surface to top..---+-++---++ 436 6 
Outside diameter at foundation.,.---- oveee - 600 
Ps $a ground surface 40 0 


COP. cen cece ccc cee cee eeeeeeeene 


It has an inner cone of the following dimen- 
sions: 

ft. in. 

Height of inner cone from foundation to top.--- 263 0 

Height of inner cone from ground surface totop 243 0 

Inner cone inside diameter at foundation.....-- 12 0 

Inner cone inside diameter at top.---.-----+--+- 13 6 


The use of the inner cone is to protect the | 


principal stalk from various kinds of gases. 
No piles were driven in the foundation, it 
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| successfully completed in October, 1867, was 
| perfectly vertical, and answered the require- 
/ments for which it was erected. But in the 
‘spring of 1868, remarkable for vehement and 
‘long continued gales and storms, this chim- 
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EDINBURGH GAS-WORKS CAIMNEY. 


ft. in. 
This chimney is 341 6 from foundation to top. 
~ 329 0 “ groun " 
Stone foundation 40 6 square, and 634 ft. deep. 
“pedestal 71 O high. 
Stone pedestal 30 0 square at ground line. 


sieeteaial 2 oo ; top. jney suddenly assumed an inclined position 
om enge 3 diameter ab tasheen. toward the northeast. The injurious action 
15 0 top. ,of the southwest wind was probably favored 


The main brick shaft is dimished in five by the bold proportions of the structure, by 
steps of the following successive heights : (the yet subsisting softness of the mortar, and 


13 6 | 


ft. in. by the large size and the shape of the orna- 
Ist bottom portion... -.--..+.+.s+++++++++ 35 by 83 mented chimney crown. This crown caught 
and Portion. .--------++-.-+++s+r-+sseree00+ 40 1 30 | he wind and thereby caused it to actas on a 
Sth oo" lluiciivinitivivuit: gf 3 [long lever. The chimney was thus bent, and 


An inner chimney of brick work ninety feet 
| high by thirteen feet. 
| The next chimney that I shall notice is the 
| one at Barmen—the interest attaching to this 
| is another example of straightening when out 
| of perpendicular. 
| MESSRS. WESENFIELD & CO.’S CHIMNEY, CHEMICAL FAC- 
} TORY, BARMEN, PRUSSIA. 


This chimney is 345 feet from foundation to top. 
; ; ie “ground ‘ 


‘stones with terrace mortar: One lime, one 


‘river sand, one terrace, which latter is a kind 


| of puzzuolana. 
‘Twenty feet square pedestal, by forty feet 
| high by seven bricks thick. 


feet high. 
Octagonal shaft, exterior diameter, seven- 
|teen feet at base by five bricks thick; this 


|diameter is reduced two-and-one-half inches | 
| every ten feet, so that at top of shaft it is two! 


| bricks thick. 
According to the original design, it was in- 


‘tended to only build it two hundred and sixty | 


| feet high, but as the building was proceeding 


The foundation was made of large flat quarry | 


Octagonal shaft two hundred and ninety-one | 


| the mortar not being perfectly dry the brick- 
| work did not yet possess the necessary elas- 
ticity to return to its original shape. 
| The deflection of the chimney was con- 
sidered at the end of May, and seemed yet to 
| increase, and threatened an overthrow. 
As before mentioned, some layers of bticks 
|in the chimney at distances of fifty feet from 
each other were painted black outside. The 
/ height of these black lines above the pedestal 
| being known, these lines were, by means of a 
| theodolite, projected on a plank situated on 
/ the pedestal of the chimney, to find the devia- 
} tion from the vertical line at these different 
heights. It was thus ascertained that the 
chimney, at a height of 
251 feet was out of line . in. 


| 210 ‘ 
{ 160 ** ~: 
10 on “ 5 


The pedestal stood perpendicular. As the 
| deviation was stillincreasing, and as it would 
|have done too serious an injury to the 
, manufactures of the establishment to set the 
| chimney temporarily out of use, it was neces- 
sary that immediate action should be taken in 
the matter. The ordinary method of straight- 


| 


being founded on a bed of concrete fifteen feet | in a very satisfactory manner, it was consid- | °@!"8 chimneys was at first resorted to. A 


thick on the top of the rock, the upper surface | 





ered safe to increase the height without alter- | 


hole was made through the whole thickness 


of the concrete, the better to resist any down-| ing the dimensions of the base; and it has |! the masonry on that side of the chimney 


ward pressure, being finished at right angles 
to the line of the principal shaft, which in- 
clines inwards for a considerable height. 

The outline of the chimney, it may be said, 
is taken from the Eddystone Lighthouse, or 
the natural form which a chain would assume 


in being stretched from a height to a point on | 


the ground beyond that of its upper end. 


| been calculated that in the lowest part of the 
‘shaft the brickwork sustained a pressure of 
|twenty-one thousand three hundred and 
| thirty-five pounds per square foot, or one 
‘hundred and forty-eight pounds per square 
linch. 

The interest attaching to the chimney is 
|that a few months after completion it got out 


which required loweriny, at a distance of four 
feet above the top of the pedestal. Into this 
hole asaw wasintroduced with which a hori- 
zontal cut through one-half the chimney was 
‘attempted. Butas the thickness of the wall 


| was considerable and the bricks hard, and as 


| the saw could be manipulated from one of its 
|extremities only, the effect of sawing after two 





The late Mr. Peter Wilson, C. E., resident of the straight, and had to be put right in a! hours’ work was scarcely perceptible. 


on the Highland Railway, was entrusted by | 
the designer of the chimney to superintend 


the erection of this important shaft. 
The highest chimney-stack in England is the 


LARGE CHIMNEY-STACK OF MESSRS. DOBSON & BARLOW, 
KAY STREET MACHINE-WORKS, BOLTON, LANCASHIRE. 


The large chimney-stack connected with | 
seven boilers, ventilating-flues, furnaces, etc., | 


at these works was completed in November, 
1842, and was then intended to serve a chemi- 
cal-works. Shortly after, the ground occupied 


by the chemical-works was included in Messrs. | 


Dobson & Barlow’s works, and consequently 
the chimney came into their possession. 

The following are some principal particu- 
lars: 

Total height from ground level, three hun- 
dred and sixty-seven feet, six inches. 

Octagonal in plan, fourteen feet on every 
side, or one hundred and twelve feet girth at 
bottom. 

Thickness of brickwork at bottom, eight 
feet. 

Thickness of brickwork at top, one foot, six 
inches. 

Five feet, six inches on every side, or forty- 
four feet girth at top. 

Eight hundred thousand bricks and one 
hundred and twenty tons of stone-work were | 
consumed in the building. The top with cor- 
nices and mouldings required thirty tons of, 
stone and cement. 

— oun a ace i ——— | 

* A paper by R. M, Bancroft and F. J, Bancroft, read | 

before the Civil and Mechanical Engineers’ Society. | 


similar manner to the ‘‘ Port Dundas ”’ chim- 
| ney, described at the beginning of my paper. 

‘’he chimney was built with great care, the 
|mortar being prepared every morning—the 
| proportions used for the pedestal being one 


} 


| lime to two of river sand. 


Cement mortar was used on rainy days, 
mixed in the proportions of one cement to two 
of river sand, and the crown of the chimney 
of cement exclusively. The joints of the brick- 
work were flushed up with cement. 





daily changed their positions on the chimney 
'so as to equalize any unevenness in the ma- 
|sonry that might be caused by imperceptible 
differences in the manipulations of the differ- 


| ent individuals. At distances of fifty feet, sin- 
gle layers of brickwork were painted black 
| outside, to afterward facilitate an estimate of 


| the height of any point of the chimney above 


| ground. 


| hoisted by a steam engine put up temporarily 
|near the place of construction. The motion 
| was transmitted by three rollers or drums. 


|The frame which supported the upper drum 
was moved higher up after the completion of 


The three masons who did the whole work | 


The chimney was built from the out- 
|side without a scaffold, the materials being | 


| A hole through the chimney having been 
| made \. thout trouble, the difficulty experi- 
'enced in sawing led to the idea to gradually 
| remove a whole layer of bricks, replacing it by 
}a thinner layer, thus to produce the desired 
|slit. Before, however, this operation was per- 
| formed, the experiment was made with an old 
inclined chimney, one hundred and twenty 
feet high. When the method had there proved 
| practicable and successful, it was concluded 
_to treat the new chimney in the same way. 

A layer of bricks was broken out by means 
| of pointed cast-steei bars from one-and-a-half 
| to five feet in length. 

| Purposely-made flat shovels, with long han- 
| dles, were used to lay those bricks which hac 
to be placed near the inside of the chimney. 
A space of five inches was left each time be- 
| tween the newly-laid bricks and the old ones 
‘of the next division, to break out the latter 
with greater facility. 

The width of each single division was two 
feet to two-and-a-half feet. The masonry was 
| sufficiently dry above not to to give way when 
a layer of that width was removed below it. 


| 


| The act of settling by oscillations lasted 
from eighteen to thirty-six hours, correspond- 





every three or four layers of brick, and was, ing to the width of the slit, which was different 
at the same time, turned horizontally from | in the different cuts performed, in a similar 
one side of the octagon to the next one, to | Way at different heights of the same chimney. 
equalize the effect of the pressure of the The oscillations were the greater and the 
frame on the masonry. The holes made into | livelier, the higher up the cut was which pro- 
the masonry to support the frame were filled | duced them. 5: 

up with brick and mortar immediately after| At the highest cut,one hundred feet from 


Reprinted from the American Architect, Concluded | the removal of the frame to a higher level. |the top, the oscillations were such that the 


from page 375. 


The construction of the chimney was thus | mason became frightened and left the place; 
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the slit became alternately ehiien and nar- 
rower by three-fourths of an inch. The facts) 
before mentioned seem to prove the elasticity | 
of the whole structure. Four cuts were made | 
into this chimney ; the 


' 
| 


Ist. 4 feet above the pedestal, gr eate st width 

ad. 100 _ a 1's 
ad. 140" L's 
4th. 191 1 


After the completion of these operations, | 
the chimney continued during several weeks | 
to settle slightly in the direction opposite to} 
its former inclination, the brickwork on that, 
side being now subjected to a higher pressure | 
than before. 

This circumstance had to be carefully con-| 
sidered beforehand, or else the slits would be 
made too wide, and produce an inclination of 
the chimney in an opposite direction. A se-| 
vere storm which occurred on the 6th and 7th | 
of December, 1868, and which threw over sev- 
eral chimneys in the neighborhood, did not | 
affect theabove. The result of the straighten- | 
ing operation before described is perfectly sat- 
isfactory, and the structure is now stronger | 
and steadier than ever. 

I have yet to speak of the means by which | 
the upper parts of the chimney were made ac- 





cessible to perform the upper cuts. This was | 
done on a new and interesting plan. Standing | 


on the lowest platform, the masons made a| 
number of holes all on the same level, four 
feet above the platform, into the exterior wall 
of the chimney. They stuck iron bars into 
these holes, and fixed boards to them, so as to 
form another platform. Standing then on the | 
latter, they made another one four feet higher | 
up in the same way, and so forth. Every sec- 
ond platform was again removed, so that the 
remaining platforms were eight feet apart. 


They were then joined by ladders to make | 
the ascent possible and easy. This method is, 
however, only practicable when the chimney 
has a considerable diameter, and when the 
mortar is sufficiently dry not to giye way 
under the one-sided pressure of the bars and 
platforms which would make the arrangement 
loose and unsafe. 


In December, 1868, another chimney at Duis- | 
burg was straightened by the method above 
described. But, asthe diameter of the chim- 
ney was not as large as that of the Barmen 
chimney, and as the mortar was yet soft, a} 
wooden scaffold was erected around the chim- | 
ney, toget at the upper points which required | 
cutting. The breaking out and replacing of | 
the bricks could not be done there in divisions | 
wider than five to teninches, otherwise the up- 
per masonry, not being dry, would have settled 
down. When the chimney wasstraight, a fur- | 
ther settling towards the side of the cut was | 
prevented, by driving iron wedges covered | 
with mortar into the slit. 


It is needless to add that great care must be 
used in the method of straightening chimneys 
here described, for without precaution it may 
end in a fatal manner, as recorded farther on 
in a case at Oldham, where, owing to the reck- | 
less manner in which it was done, one man 
lost his life. 

Mr. Edwin Nash, in a paper referred to be- 
fore, cites two other cases of straightening | 
chimneys. There is one near the canal, be- | 
tween London and New Cross, which leaned 
over soon after it was built, but was brought 
back to the perpendicular by boring holes in 
the mortar joints near the base on the con-| 
trary side to the lean, and being done with 
much caution. A large one, in Yorkshire, | 
which had a very great lean, and was likely 
to fall, had part of a course of bricks cut out | 
fromthe bottom slowly and carefully, and | 
filling in the cavity as the operation went on 
with new lime and earth, and when the cut 
was complete the chimney gradually assumed 
its perpendicular, squeezing out the lime and | 
earth as it came over, 











MESSRS. EDWARD BROOKS & SON'S CHIMNEY, FIRE-CLAY 
WORKS, HUDDERSFIELD. 
The shaft is built entirely of fire-clay. 
{[t is 330 feet high from foundation to top. 
315 ground 
Conerete foundation. 
Ragstone footings 36 feet square at base. 


31 ground. 
Brick shaft 27 feet outside diameter at ground. 
ne 15 “ inside ground. 
12“ outside top. 
9 “ inside top. 


The chimney contains the following weights: 
144 cubic yards concrete. 
2452 feet ragstone footings. 
3341 feet ashlar. 
2227 yards brickwork. 


eee 


The cap being so large, and overhanging so 
much, has cost the firm at least £700. In the 
first instance the covering blew down; it was 
entirely removed and covered flat with lead, 
which also blew off, and all had to be taken 
\down. Then the action of the acids emitted 
| from the chimneys decayed the stone; one of 


| the over lapping stones fell off; Messrs. Brooks 


then removed all down to E, and rebuilt the 
top to its original height. 


The firm, from their experience, have ar- 


| rived at the conviction that chimneys should 


be built with one regular batter from bottom 


| to top, and no stone should be used at top, any 


overlapping to be gradually formed by hard- 
burnt radiated fire-bricks fourteen inches by 
five inches by three inches. 


CHIMNEYS AT MESSRS. MITCHELL BROTHERS, 
TER ROAD, BRADFORD. 
This stone chimney is octagonal 
Height from foundation to top 3,30 feet 
“ ground 300 feet 
Flue perpendicular 7.0 diameter 
The foundations consists of 
1 course of concrete 22 feet by 22 feet by 1 foot. 
1 ee 21 feet by 21 feet by 1 foot. 
The stack itself measures 
20 feet across foundation 
9 feet at summit. 


MANCHES- 


The architect who designed the shaft was 
Mr. Mark Brayshaw, and the builders, Messrs. 
John Moulson & Son. 


CTRCULAR CHIMNEY STACK, ADAMS SOAP WORKS, SMETH- 
WICK, NEAR BIRMINGHAM, 


Height from bottom of foundation to top 326 10 
Height from ground surface to top 12 0 
Outside diamete r at ground surfac e 27 2 
Inside 15 2 
Outside at top 5 6 
Inside ; a 40 
Weight of brickwork 2000 tons 
Weight of concrete, sand and lime 150 tons 


This chimney was builtin 1835, and at the 
time ofits erection it was the highest in the 
kingdom. The builder who began the work 
felt alarmed when about half way through 
his work, and the firm had to finish it them- 
| selves. 

It has been five times struck by lightning; 
once during the building, and four times since. 
| No very serious damage was done to it by the 
electric fluid, but once, when perhaps, from 
the same cause, and the abstraction of the 
lime by hydrochloric acid from the mortar, 


| the owner was compelled to take down a por- 


tion of the top. A few years ago, about thirty 
feet more were removed by Mr. Frith, builder, 
of Coventry, by means of a kite, without stop- 
ping the works. Thetotal heightis now about 
two hundred and fifty feet. 


EE 


ARCHITECTURE.—The following dates are as- 
signed by various parties for the buildings 
mentioned : 


‘The Pyramids about B. C. 1500 
Meinonuim ‘* 1850 
Solomon’s Temple ** 1004 
Birs Nimroud «900 
Jupiter Capitolinus “616 
Parthenon ‘« 438 
Pantheon A.D. 
Coliseum oa 
st. Sophia *° 6832 
Mosque of Omar, Jerusalem “632 
St. Peters, Rome ** 1626 
St. Paul’s, London ** 1710 
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Topography of Machines.“ 





BY OBERLIN SMITH, 





The object of this paper is to briefly call at- 
| tention to the loose system, or rather entire 
| lack of system, prevailing in our draughting- 
rooms and machine shops, in writing and 
speaking of the relative locations of the va- 
rious parts of machinery. 

In designing and building a new machine, 
especially if of a new type, numerous verbal 
explanations are necessary—from designer to 
draughtsman, and from either, or both, to 
pattern-makers, machinists, and other arti- 
sans. These may be written or oral, but are 
usually both. They should, however, in all 
cases, be of such a character as to be clearly 
expressed in words alone, without the need of 
arbitrary signsin writing, or gestures in speak- 
ing. Thus in these days when time is so valu- 
able a commodity, especially with the higher 
grades of workers, much of it may be saved if 
a designer can verbally express his ideas with- 
out ambiguity—perhaps to a stenographer for 
record—perhaps through a telephone to a dis- 
tant assistant. 

‘To carry out this matter to an ideal state of 
perfection would involve a reform in mechan- 
ical nomenclature and the coining of a number 
of new words, togethor with the establishment 
of asystem by which any part of a machine 
could be definitely located and its entire con- 
struction described in a table of words and 
figures, without the use of any drawings at all. 
Such a scheme is briefly outlined further on, 
and its partial application to actual work, but 
a more important purpose of this paper is to 
urge a reform inthe use of a few words per- 
taining to location and motion which are com- 
monly employed by draughtsmen and machin- 
ists in a very ambiguous way. 

An instance of this is where some point on a 
drawing is spoken of as tothe right or left of 
some other given point or line, because it ap- 
pears so upon a side view, while, in the ma- 
chine itself, it is really backward or forward 
of the given point or line. Another instance 
is where some member of a machine is sup- 
posed to have considerable individuajJity of its 
own, and has some important side, which its 


| christener chooses to call its front, facing in a 


different direction from the main front of the 
machine itself. This is the casein an ordinary 
lathe, where the main front is towards the 
operator and where the front side of the bed 
or of the carriage, or the front end of the cross 
slide screw, are very properly spoken of; yet 
where the terms ‘' front’”’ and *‘ back”’ spindles 
mean, absurdly enough, the left and right 
spindles respectively. Again, the right end of 
the live spindle is usually called its front end, 
while the same term, ‘“‘front,’’ is applied to 
the left.end of the dead spindle. Numerous 
other cases might be mentioned that are not 
less foolish and are even more liable to cause 
mistakes, but these will suffice as examples. 
The writer, in his own practice, has found 
the remedy for these evils simple enough by 
merely establishing the following positive 
rules; 1, Every machine must have some 
one side assumed as its front, and another 
side at right angles to this, and the one that 
is usually beneath, assumed as its bottom. 
Opposite to these respectively are, of course, 
the back and the top, while the right and left 
are at the right and left of a person standing 
in front of the machine and facing towards it. 
This applies to stationary machines, and the 
side assumed as the front should usually be 
that towards which the operator is habitually 
placed. 2. In the case of travelling machines, 
such as boats, locomotives, reapers, and other 
vehicles, the end that goes forward must of 
course be called the front. As the operator ie 
upon each a machine (instead of outside of it) 





*A paver read before the American Association for 
the Advancement of Science. Section D, at Philadelphia, 
Beptember 10, 1884. 
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and with his face forwards, the right and left | 
sides are reversed in relation to the front and 
back. This would seem to break up the unity 
of the system, but it need occasion no practi- 
cal inconvenience if the names of the different 
sides are definitely fixed upon and distinctly 
marked upon all the views in the drawings. 
3. In stating the location of any part in rela- 
tion to some other part, or to a main center 
line, or reference plane, the only terms to be 
used are these six, “front of,’’ ** back of,”’ 
“right of,” “left of,’’ “‘above,”’ ‘‘ below.” If 
the point to be located is in a diagonal direc- 
tion from its reference point, its place is 
usually defined by two or more of these rec- | 
tangular measurements, and not by its diag- 
onal distance. In some cases, however, it is 
more convenient to give its actual diagonal 
distance and otherwise define its position by 
angular measurement from a rectangular line 
drawn through the reference point. Thus 
the pack gearing spindle or ‘‘ quill” of an en- 
gine lathe might be located as so many inches 
from spindle axis and so many degrees above 
back, instead of giving the number of inches 
back and up. The former way is here better 
(as it is in most cases of geared shafts) because 
the actual distance is a definite one, being the 
sum of the radii of two pitch circles. Of 
course these shafts can be located by their 
axes alone, as can all cylindrical, conical, and 
other round bodies or spaces. 

The writer has found this accurate use of 
terms of great advantage in explaining new 
work to his assistants, and has on a quite re- 
cent oceasion, been enabled thereby to have 
them hurry to completion an intricate ma- 
chine, the design of which he was obliged to 
leave unfinished when starting away for a 
somewhat prolonged absence. The necessary 
explanations were sent partly by letter and 
partly by telephone, and although the phras- 
eology used, with its frequent ‘‘ups,’’ ‘‘backs,”’ 
and “‘lefts,’’ might not have been the most 
poetically flowing English, yet it had the 
merit of meaning exactly what it was designed 
to mean, and nothing else. 


The ideal system before referred to is in the 
same line of thought, but goes much further. 
The idea is to locate any desired number of 
points in a given machine upon the same gen- 
eral principle as positions are fixed upon the 
earth’s surface by latitude and longitude, but 
the directions of measurements would be at 
right angles to each other, and would be three 
in number, that is, until such time as Section 
D of the American Association shall have 
reached a state of development in pure mathe- 
matics which will justify it in calling for 
measurements in a ‘“‘dream-space,”? as Pro- 
fessor Proctor has aptly called it, of more 
than this number of dimensions. 













































In this system all measurements would be 
taken perpendicularly from three imaginary 
‘reference planes,’”? which would preferably, 
in most cases, be exterior to the machine and 
would, of course, be the three adjacent sides 
of an inclosing tube. They could be in any 
desired position, but would perhaps be as con- 
venient as any wayif placed at the bottom, 
left, and back. In such case all measure- 
ments would be either “‘ up,” “right,” or ‘‘for- 
ward,’’ and could be conveniently abbreviated 

s “U,” “RB,” and “F,” respectively. Thus 
it is obvious that any desired number of points 
upon the surface of any member of a machine 
(or, for that matter, any other object) might 
be successively located simply by a line or 
column of figures, representing inches or 
some other uniform unit of measurement, 
each prefixed by one of the three letters men- 
tioned above. To avoid writing the letter each 
time it (or the word for which it stood) might 
be placed at the top of a column in which all 
the figures relating to that “ dimension ”’ 
might be written, Matters could be still more 
simplified by taking a set of horizontal meas- 
urements all at one given height, which might 
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be snieatetiiti once for all, at the top of the | ary operations of machine shop eiidtiee. 


column. After these were taken another set 
could be made, in a horizontal plane at a dis- 
tance above the last one which represented 
the degree of delicacy required. For defining 
the shape of a cast-iron frame of a medium- 
sized machine, for instance, a set of measure- 
ments at each inch in its height would usually 
be sufficient. 

The method above outlined would, if fol- 
lowed out strictly, require a ridiculous num- 
ber of unnecessary measurements if such ob- 
jects as shaft,, pulleys, cog-wheels, etc., were 
to be defined by points upon their surfaces. 
Happily, however, the matter could be enor- 
mously simplified by locating such members 
of a machine by their axes and one of their 
ends only. Such a system would be of ex- 
tended practical use only by having a machine 
made up of as many standard shapes as possi- 
ble, each of which could be individually 
located in a very few measurements, perhaps 
in some cases angular instead of lineal. 


A modification of the proposed exterior ref- 
erence planes would sometimes be desirable 
by making two or more of the planes intersect, 


and one or more of them lie in some main axis 
This would 
most likely be the case where the symmetry 
of design would allow a set of measurements 
to be repeated in an opposite direction. If 
these were givenin detail it would be neces- 
sary to use the words ‘‘down,”’ “‘left,’’ and 
back,’’ as well as “up,” “right,’”? and “for- 
ward.’’ These could be expressed as “D,” 
“L,” and “ B,”’ respectively, unless it should 
prove better to use only the first given set of 
letters, and put minus signsin front of them 


or center line of the machine. 


when reverse directions were to be given. 


This topographical system, so to speak, has 
not yet been worked out by the writer to the 
stage that fits it for shop practice, but he is 
studying the subject, as he has leisure, and 


hopes at some future time to get into good 


shape. As outlined above it is in a very crude 
condition, but the principle is capable of wide 
application in practical engineering, as com- 
bined with a system of drawings, if not actually 
supplanting them. The writer has frequently 
found it very useful in figuring up ‘trough 
sketches and memorandum of an existing ma- 


chine. which it was desirable to add to, alter, 


or reproduce, and of which drawings had to be 
made. In suchacase the floor answered as 
one of the reference planes, while a side and 
rear wall, orin lieu thereof, a pair of large 


drawing boards, fastened in a vertical position 
at right angles to the floor and to each other, 


answered as the other two planes. For taking 


the measurements, a large ‘‘ surface gauge ”’ 
or ‘‘secribe block,’’ together with a graduated 


scale of some sort fastened for the time being 


perpendicular to the plane from which the 


distance are being taken, are very convenient 


tools. This definite locating of all important 
purts from common starting places, and inde- 
pendently of each other, will be found vastly 
more accurate and complete than the method 


used by many draughtsmen where a lot of 


measurements are taken at random from 
some place to any place, and where one 


is apt to find afterwards, when too late for 


remedy, that some ‘‘keynote”’ in the survey 
has been left out entirely. 


In plotting down such a survey as has just 


been referred to, it will be found of great bene- 
fit to use cross-ruled drawing paper, prefer- 


ably graduated to inches and their halves, 
quarters, and eighths, the inch lines being tke 


heaviest. These lines should be numbered 
from one edge of the paper each way; and 


their use is just as important as are the lines 
of latitude and longitude in copying a map 
drawing. 


In conclusion, the writer would say that no 


new principles are here claimed, but merely 
the application of some very old ones, and as 
yetin a somewhat imperfect way, to the ordin- 









Such a reform as is herein foreshadowed is 
most urgently needed as one of the means of 
systematizing the work of the mechanical en- 
gineer. It is, in fact, only the common sense 
use of methods which have long been em- 
ployed by the geographer, the topographical 
engineer, and even by the landscape gardener 
and the railway contractor. 
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Length of Steps. 





Translated for ENGINEERING NEws from the lecture of Professor 
Jordan in the Transactions of the Society of Architects and 
Engineers of Hannover, 1885, pp. 122, 124. 





BY GEORGE J. SPECHT, C. E. 





The measurement of distances by steps is 
so easy and simple, that it is used frequently 
in spite of its apparent uncertainty. Trials 
have been made for several years past. The 
first question investigated was in reference to 
the variation of length of the steps of differ- 
ent persons. The answer can be obtained 
from 256 step measurement made since 1873 
by the students at the polytechnical schools 
at Karlsruhe and Hannover; lines of 650—1000’ 
length were measured with rods and steel 
tape and then by steps. These 256 step mea- 
surements have been arranged according to 
their size : 


Lengthof Ithappened. Lengthof It happened. 
step. step. . 
2.066" 1time 2.722" 10 times. 
2.296" a 2.755" liege 
2.329° 1 2.788" — 
2.362" 1 2.821' ese 
2.394" = 2.854" — 
2.427’ 5‘ 2.887' ms! 
2.460 . 2.919 es 
2.493" a * 2.952) > 
2.526’ - = 2.985 3 
2.558 34 * 3.018 4 
2.591 _ 3.050 eS 
2.624 .< 3.083 3 
2.657 2s 3.149 oe 
2.690 20 3.182 2 

183 73 


The average of these 256 measurements is 
2.647’, the mean error of one measurement was 
determined as + 0.147’ or 5,5.% We can there- 
fore accept the length of one step as 2.624’ and 
assume as mean error 5%, 





es 2k ee 


ee LU ill 


age of Stepe m Centimetres. 
DIAGRAM OF FREQUENCY. 


This curve does not show any symmetry, 
but a maximum at 78 inches, from which point 
it falls rapidly to both sides. 

The average age of the students was 20 
years; it is probable that the length of the 
step decreases with increasing age. The 
writer’s own experience is 








Year. Lengthofstep. Year. Length of step. 
1873 2.657" 1879 2.565" 

1874 1880 > 

1875 2.549 1881 2.575° 

1876 2.598 1882 ae 

1877 2.516 1883 2.493" 

1878 2.575 1884 2 493° 


This shows that the step of one and the 
same man, determined from time to time, will 
measure a line within about 2% of its actual 
length, provided the ground is approximately 
level and the man is not over tired. 

In Sept., 1881, the road from Freudenstadt 
to Laudenbach across the Kinebis-mountain, 
was measured by steps; the length of one step 
was on an average on level road, 2.56’; on 
Kinebis road, 7.4% up-grade, 2.50’; then rest- 
ing during noon ; then going back: on Kinebis 
road 7.4% down-grade, 2.52’; on level road, 
after seven hours walking’, 2.46’. 

In spite of considerably different circum- 
stances from those of an entirely level road, 
ths mean difference between step-measure- 
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4 per cent. 

The difference becomes much greater when 
we leave the roads and walk through fields 
and over mountain trails. Trials were made 
to ascertain the length of one step on differ- 
ently inclined mountain slopes. 136 lines were 


measured. 
Ascending er of Descending Length of 
slope. ». slope. step. 
0° y aor 0 2.53 
5° 2.30 5° 2.43" 
10° 2.03" 10° 2.36 
15° 1,84 15° 2,30 
20° 1.64" 20° 2,20 
25 1.48 25 1.97 
30° 1.25° 30° 1,64 


This shows that the step ascending a slope 
of 30°, measured horizontally, is one half as 
long as on a level, while descending it is equal 
to about # of the horizontal step. 

The length of the steps of 18 different sized 
students were investigated with a view of as- | 
certaining the influence of the height of a per- 
gon upon the length of a step. The results 


were these : 
Height of Length of Height of Length of 

man. step. man, step. 
5.21° 2.53" 5.71 2.66 
5.32" 2.59" 5.74 
5.35’ 2.43’ 5.77 
5.38" 2.46 5.81 
5.47 2.62" 5.84 
5.6% 2.89 + 2.49° 5.90 
5.69 2.53" 5.94 





This shows the length of step is erépectiosnl } 
to the height of the man. The mean error of 
one step measurement, ascertained by the 
method of the least squares, is + 0,112’. The 
following table has been calculated from these 
observations : 





Height of Length of Height of Length of 
man. step. man. step. 
5.08" 2.46 5.90 2.69 
5.25 2.53 6.07 2.72 
5.41 2.56" 6.23" 2.76 
5.58" 2.59 6.40° 2.79° 
5.74 2.62 6.56 2 "85" 


It is not advisable to use any other step than | 
the natural step; some pretend to be able to 
make steps fully one metre (3.28’) long; trials 
have shown that the measurements made by 
them were always erroneous. 








It seem that the length of the step de-|~ 


pends besides upon the length of the body 
of man, upon the length of the foot. In 
stepping forward, one foot is lifted entirely 
from the ground and set ahead of the other; 
for ashort time the weight of the body is sup- 
ported only by the other foot; the heel of this 
is then raised a little while the ball of the foot 
remains on the ground. The weight of body 
is thrown forward by a lever the length of 
which is equal to the distance from the outer 
edge of the heel to the center of the ball. The 
longer this lever the greater the momentum 
imparted by the same and the longer the step. 
Observations have proved to the writer the 
correctness of this; he hired two assistants, 
one being 6'2” tall, and having comparatively 
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ment and rod-measurement was not more than owt (864) wns per square re but only | | 
one-tenth of that, 
tenths (86 4-10) pounds per square inch, has 
been used in the calculation of the tables. 





The station house may have a staircase 
or eighty-six and four-j| tipped with brass, and worn smooth and slip- 
pery; it may have no hand rails even,—but 
these things will not charge the company with 
negligence.—L. R., 1 C. & P., 300. 

But when the train pulls in, and the postal 
clerk, by throwing out the mail bag where he 
has been accustomed to throw it from time to 

| time, knocks you down, you can collect dam- 
jages of the company, because you are not 
| = clear span in feet. bound to expect that a loaded mail bag will be 
ce = depth of covering stone in inches. | thrown from the car to the platform while the 
H = Height of earth embankment over cov- train is in motion, and before you can board 


The formula used is as follows: 


13x c¢ 


aa 
in which 



























small feet, and the other being only 5’8” tall 
and having comparatively large feet. 

Both made from 38 to 39 steps for one hun- 
dred feet, a length of one step was from 2.63’ 
to 2,57’. 


I 
Maximum Spans of Box Culverts. 





BY EMILE Low, ©. E. 


The table given below shows the maximum 
span or horizontal inside opening of box cul- 
verts, having covering stones of good sand- 
stone, varying in thickness from six (6) to 
eighteen (18) inches, and being under embank- 
ments of from four (4) to one hundred (100) feet 
in height. 

The table has been calculated for an earth 
embankment, the weight of a cubic foot of 
earth having been taken at eighty (80) 
pounds. 

Should the embankment be made of heavier 
material, such as rock, a reduction of the span 
must then be made. 

The ultimate tensile strength of the stone 
has been taken at eight hundred and sixty- 


ering stone in feet. 


= = ae =i 


Span of Box Culverts with covering | 


Height of stone, the following depth in inches. 
Embank- 
e 
ment. 6” 9” 12 15 18” 
— —— . . at 
4 10.80 
9 7.20 
16 5.40 | 
2 ame il 
36 3.60 | 
49 3.09 
64 2.70 | 
al 2.40 
100 2.16 





IT also ieliial a table showing the owiehe of 
the superincumbent embankment (taken at 
80 pounds per cubic foot), for the length of 


one (1) foot of the same in the direction of the |” 


axis of the culvert and in width equal to the 
spans as given above for the different heights 
of embankments. 


Weight of embankment in pounds per 





Height of 
Embank- lineal foot of culvert and for widths as 
ment. per table above. 
4 1152 1728 2304 2880 3456 
9 1728 2592 3456 4320 5184 
16 2304 3456 4608 5760 6912 
25 2880 4320 5760 7200 8640 
ae * Suuekenan 5184 6912 8640 | 10368 
49 8064 10080 12096 
64 9216 11520 13324 
BL wwe ccc ele ceecr eee soeeesese 12960 | 15552 
BD lade deccchasececed Jecscdcesslactesecece 17280 


From the Railroad Reporter. 


Rights and Risks of Travelers while Waiting 
for the Train. 





Myron T. Bly, inthe “ Pathfinder Railway Guide.” 





When you go into the depot or waiting room 
with a bona fide intention of becoming a pass- 
enger, you cast upon the company the duty of | 
treating you as a passenger.—40 Barb, (N. Y.), 
546. 

It all depends upon your intention at the | 
time youenter. You can’t form the intention | 
after you have been injured.—50 IIl., 264 

The company is bound to use reasonable and 
ordinary care to make its depots, approaches, 
and platforms safe for you. It need not use 
that extraordinary care for your safety which 
it must exercise after you have boarded the 
train.—29 Iowa, 170; 26 Iowa, 125. 

If the depot should be crushed in by an un- 
usually heavy fall of snow, or blown down by 
an extraordinary high wind, you cannot col- 
lect damages so long as the building was con- 
structed with ordinary prudence and skill.—29 
Ohio St., 374. 

And if, in the rush for seats, you should be 
crowded against the baggage scales or trucks, 
which are allowed to stand in an accustomed 
place and in plain sight, on the platform, it is 
your own loss.—4 Hurl. & N., 78). 

Moreover, if you do not read the words, 
‘For Gentlemen,”’ when looking for the water 
closet, and stumble into the wrong room, and 
fall down a staircase, then, too, itis your own 
loss.—3 C. B. (N.8.), 146. 

And then, again, should a stray dog come 
into the depot while you are waiting, and test 
his jaws upon your leg, you would have to grin 
and bear it, because it would be no evidence 
that the company had been negligent in keep- 
ing the station safe for you.—L. R.,2C. P., 4. 





| strictly speaking, he is not in its employ.- 
| R. 43, B. 693; 97 N. Y., 494. 


| it.—97 N. Y., 494. 


Your case would be more difficult, however, 
if some one should drop a plank upon you 
through the skylight. You would have to 
prove that the negligent party was in the com- 
pany’s employ; but, when it is a postal clerk 
who hits you, the company is liable, although, 
-L. 


If there is not room outside where you can 


| safely wait, you should remain in the station 


house until your train has come to a full stop. 
Yet, ifthe waiting room is full of people, or, 
worse for you, perhaps, full of tobacco smoke, 
or, from any other cause, is intolerably offen- 
sive, you will be justified in endeavoring to 
enter the cars at as early a period as possible. 
—26 Iowa, 124. 

The duty which the company owes you, of 
keeping its precincts safe. extends to all parts 
of the station designed for the convenience of 
passengers, such as the passage-way to the 


- telegraph office, and the spaces between two 


or more tracks in the train-house, for which 
two feet in the clear is not enough.—63 II1., 
167; 9 Hun. (N. Y.), 618. 

But the company is not bound to erect bar- 
riers to prevent you taking a “ short cut’”’ to 
the station. It is only bound to make safe 
the approaches, entries, and exits which it has 
established, or those which, by implication or 
expressly, it invites or holds out inducements 
for you to use.—6 C. B. (N. 8.), 923; 19 Id., 183. 

On your part, you must not expose yourself 
to any apparent or known danger, and, while 
waiting, must conduct yourself properly, and 
observe the rules of the station. If you are 
rightfully ejected for non-observance of the 
rules, or for improper conduct, your relation 
as a passenger ceases, and you come back at 
your peril.—15 Gray (Mass.), 20; 7 Hun. (N. Y.) 
140. 

Your friends may go to the station to “‘ speed 
the parting guest,’’ and the company is bound 
to have the same care for their safety as for 
yours; for while they cannot be regarded as 
passengers, yet they are not trespassers.—59 
Mo., 27. 

When the time for the departure of your 
train has arrived, however, the implied license 
or permission to be there ceases, and the com- 
pany will nct be liable to them except in case 
of its misfeasance or gross negligence.—Id, 

Likewise, the company is only bound to care 
for the safety of yourself or friends for a rea- 
sonable time prior to the departure of the 
train. You can hardly expect it to insure you 
while ‘“‘ hanging round ”’ all day.—-31 Vt., 79 

But the license to ‘‘ welcome the coming, 
speed the parting guest,’’ applies only to your 
personal acquaintances. If you should hap- 
pen to be of such celebrity as to attract a mis- 
cellaneous crowd to see you off, their injuries 
be upon your head, although not out of your 
pocket ; for the court will dismiss the petition 
of your broken-limbed “ friend,’’ dn the ground 
that he went to the station “to enjoy himself, 
to gratify nis curiosity, or to give vent to his 
patriotic feelings,’’ and the company had 

nothing to do with him.—59 Penn. St., 129. 
—asegicciiaalallilii ; ; 


Tue August number of the North American Review is 
to contain articles by five leading specialists, giving 
information as to the steps that should be taker by 
National, State and City authorities to prevent a visit 
from the cholera this season. 
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Witson Bro s. & Co., the well-known firm of 
Civil Engineers, Architects and Consulting 
Engineers of Philadelphia, have sent us their 
‘** Catalogue of Work Executed.”’ Itis an ele- 
gant quarto volume, and in its illustrative 
matter surpasses anything of the class that 
we have yet met with. The numerous plates 
of bridges, buildings, ete., designed by the 
firm, are reproduced either from the structures 
themselves or from the plans, by what is 
called the ‘ photo-collotype’’ process, with 
most satisfactory results. The Wilson Bro’s. 
can well be proud both of their work and the 
manner in which they have put much of it 
upon record. 

dietitian aie TC 


A New Compressed-air Motor. 





Last week we had the pleasure of personally 
examining the working of a new application 
of compressed air as a motor for running 
street cars and elevated railway trains, now 
practically in operation upon the Steinway 
Street railway at Astoria, Long Island. 

The car is similar in design to that usually 
employed on street railways, this first one 
being somewnat heavier and higher, in its re- 
lation to car floor and track, than is abso- 
lutely necessary. It has two pairs of 3 feet 
driving wheels coupled,with 70 inches wheel- 
base, and under the forward end of the car is 
a pony-truck ingeniously arranged to carry 
the weight and to pass sharp curves. 

The cylinders are 74 inches by 14 inches 
stroke, with cut-off for economizing power. 
Under the two ends of the car are reservoirs 
containing 124 cubic feet of compressed air. 
As built, the car now carries a very small 
boiler, about 22 inches diameter by 52 inches 
high, on the front platform; the compressed 
air from the reservoir is passed through the 
water in this boiler where it is heated to 25€° to 
300°, before entering the working cylinders. 
By this arrangement the efficiency of the 
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compressed air is much increased by the ele- 
ment of heat, and the air is worked more 
economically. 
this boiler furnishes steam-power, it was 
plainly demonstrated that the steam from this 
boiler alone would scarcely move the car, 
much less propel it. Arrangements have been 
perfected to abolish the boiler entirely and 
substitute for it on the cars to be built a hot 
water reservoir placed under the car and 
charged at the beginning of each trip. 

By means of an air-compressor and storage 
tanks in the depot building, the reservoirs on 
the car were charged with compressed air, 
showing a pressure on the gauge of 400 pounds 
per square inch; by an equalizing device the 
working pressure is regulated and kept uni- 
formly at 120 pounds per square inch as ap- 
plied to the cylinders, though this may be in- 
creased at will by the simple movement of a 
lever when any emergency requires more 
power. Powerful air-brakes of new design are 
applied to the wheels, with the advantages of 
working very rapidly, and without noise, when 
the brake is released, thus avoiding the hissing 
sound heard on the Westinghouse brake, 
which in this case might frighten horses. 

In the practical test referred to we left the 
depot with the 400 lbs. pressure in the storage 
tanks mentioned above; after arun cf 2} miles 
accompanied by various experiments such as 


| stopping and starting on grades, stopping for 


passengers, etc., we found that the pressure 
in the storage tanks had been decreased only 
75 pounds. The entire apparatus was under 
perfect control and very simple in its manipu- 
lations, all the levers, etc., for managing the 
engine and its movement occupying but a 
small space on the front platform. The in- 
ventor claims that the tanks filled with air 
compressed to 600 pounds will run the present 
car ten miles over an ordinary street railway. 
On the line experimented upon were several 
very steep grades which seemed to present 
little or no obstacle to the progress of the 
car; the speed attained at times was probably 
between 7 and 8 miles per hour, though on ac- 
count of the frequent stoppages no correct ac- 
count could be obtained. 

Taken altogether we regarded the experi- 
ment as highly successful, and if the claims 
of its owners are correct, that actual and care- 
ful test and comparison has proven it to be 50 
per cent. cheaper in working than horse- 
power, we see no reason why it should not be 
extensively employed. It would be even 
better than cable-propelled cars, for if a car 
should break down it can be pushed out of the 
way by the one following; whereas the stop- 
page of a cable from any cause means the 
blocking of the entire system. We must 
admit that the horses met on the way did not 
seem to like the new roadster, but this is an 
evil.common to all new methods of car propul- 
sion, whether cable, steam or compressed air, 
and it soon corrects itself as the horses be- 
come accustomed to their novel rival. But we 
do not see why it is not admirably adapted to 
service on our elevated railways; the smoke, 
dirt and oil of the present engines would be 
avoided, and the power furnished from a few 
properly located and powerful air compress- 
ing plants should be more economical than 
the creation of power upon each engine as at 
present. 

This motor is the invention Mr. Hardie, of 
Hardie & Collins, Engineers, Brooklyn, and 
the patents are owned by Messrs. J. R. White 
and D. H. Watson of No. 80 Beaver St., New 
York, to whom all interested parties are re- 


ferred. 
RR 


THE ARCHIMEDEAN Screw is a hollow inclined 
spiral pipe with lower end submerged and dis- 
charging at top. It was invented by Arch- 
imides 260 B. C. Strabo refers to a machine 
of this class at the Memphite Babylon, on the 
Nile, where it was used to supply the garrison 
with water and was worked by 150 men. 


To meet the objection that) 








The Newhaven Concrete Breakwater, Eng- 
land. 





The last number of Engineering contains a 
description of the breakwater now under con- 
struction at the harbor of Newhaven on the 
route from London to Paris. From it we con- 
dense as follows: 

The work is being done by the London, Brigh- 
ton & South Coast Railway Co.; the break- 
water now extends 1,600 feet into the sea, but 
it is proposed to increase it to 2,800 feet. The 


|average section of the breakwater proper is 


30 feet wide at top, 36 feet 6 inches at the bot- 
tom with a batter of lin 8, and 30 feet hich 
above low-water mark, the tide rising 20 feet. 
It is built upon a chalk formation, and is 
founded upon concrete laid in a plastic state 
in bags. Each bag measured when full 42 feet 
long by 6 ft. by 8 ft. and weighed 100 tons. It 
was formed by laying an immense sheet of 
jute sackingin a hopper barge and feeding 
into it from a concrete mixer the required 
quantity of materials in the proportion of 
shingle 5, sand 2, and cement 1. As soon as 
the proper charge was in place the edges of 
the sacking were drawn together and stitched 
and the barge towed to the site of the founda- 
tion; the barge was then accurately located, 
the doors opened and the immense bag 
dropped to the bottom, alongside of or on the 
previously deposited bags. In the course of 
six years 1,150 of such sacks were deposited. 
The whole process of mixing each lot of con- 
crete and dropping it, occupied, on an average, 
a little more than half an hour. 

The mixing of so many thousands of tons of 
concrete rapidly and cheaply was an impor- 
tant consideration. In this case the 100-ton 
bags were filled in 20 minutes, and the upper 
part of the breakwater was built by a smaller 
portable machine which followed the work 
and delivered the concrete directly into the 
timber frames which formed the moulds. 

This last machine was the invention of 
Messrs. Carey and Latham, the former being 
resident engineer of the Newhaven Dock 
Works. In it the shingle and sand fall into 
two hoppers, in each of which revolves a 
bucket-wheel. These buckets are of such size 
that they take up the desired quantity and 
this quantity can be varied to suit the different 
kinds of work. The cement is placed in an 
upper hopper from which it is carried forward 
by aspiral screw together with the shingle 
and sand intoan inclined revolving cylinder. 
Within this cylinder, through its axle. is 
another shaft rotating in the same direction 
but at double the speed; this shaft carries 
arms with seraper blades which just clear the 
cylinder, and they first mix the ingredients 
thoroughly in adry state, and then again after 
it is made wet by water delivered by a pump 
entering about the center of the cylinder. 
The saving effected over hard labor was found 
to be at this place 1s. 1d. per cubic yard; while 
the extra speed allowed 49 feet working length 
to be substituted for 20 feet. These machines 
were made to turn out from 6 to 200 cubic yards 
of concrete per hour. 

The entire machine (an illustration of which 
isshown in Engineering without dimensions 
or scale) is mounted on a stout framing run- 
ning by four wheels upon a track. In plan the 
cement hopper is between and above the 
shingle and sand buckets ; the latter are drums 
placed vertically with buckets carrying the 
proper charge of each, revolving within them 
on a common shaft. Spur gearing on this 
same shaft revolves the spiral screw which re- 
ceives the three ingredients and feeds them 
into the mixing hopper; the difference in 
speed of the cylinder and the mixing arms is 
secured by appropriate gearing at the far eng 
of the cylinder and feeding shaft. The power 
is applied by a belt wheel acting by a large 
cog-wheel and pinion, upom the shaft of the 
shingle and sand bucket wheels. 

This entire Newhaven breakwater i; made 
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of concrete, and in cost it compares very favor- 
ably with other breakwaters, as shown by the 
following : 

— per lin. ft. am 





Colombo. per lin. ft. £160 


een Holyhead “ “ 
ruaod a z 120 Cherbourg + a 219 
Algiers es 122 Alderney “ “ 284 
Marseilles “ ~ 122 Plymoath 300 
Dover, per lin. ft. £415. 
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The German Railway System. 





According to alate report of The Associa- 
tion of German Railways, noted in Annales des 
Ponts et Chaussées for May, 1885, at the com- 
mencement of 1883 the total length of the 
German railway system was 36,605.4 miles; of 
which 8,041.8 miles were double track. The 
capital invested was valued at 15,4175 millions 
of marks ($3,669,365,000 !). 

There were in service 16,239 locomotives; 
90,825 passenger cars; 128,250 covered freight 
cars and 219,224 uncovered freight cars with a 
total allowed tonnage of 3,886,498 tons. The 
locomotives had made a mileage of 206,880,000 
miles run; the passenger cars 1,389,880,000 
miles and the freight cars 6,940,900,000 miles. 
The receipts were figured at $90,664,000 for 
passenger traffic and $257,740,000 for freight 
and baggage transport. The total receipts 
were $348,418,000, and the total expenses $181,- 
832,000. The difference of $166,586,000, repre- 
sents areturn of about 4.68 per cent. upon 
the capital employed. 

There were in the railway service 449,317 em- 
ployees and workmen. The accidents noted 
were 4662 in number, by which 803 persons 
were killed, and 2353 were wounded. 

eee 


Electric Lighting in Mines. 





The Annales des Ponts et Chaussées, for May, 
1885, describes the introduction of the electric 
light into the lead mines of Mechernich, 
Eifel. 

These mines are worked partly in open cut- 
ting and in part by subterranean galleries. A 
beginning was made by lighting an immense 
quarry which is no less than 2,170 feet long by 
1133 feet wide and 347 feet deep. Apparatus 
put directly into the quarry was premptly 
destroyed by the shock resulting from blast- 
ing; the expedient was then adopted of plac- 
ing the lamps at the level of the natural 
ground and projecting the rays by powerful 
reflectors upon the work. Two Siemens 
plants, of 3,000 candle-power each, have been 
located under these conditions, and are found 
to give ample light. 

The record kept by the administration of 
the mines demonstrates that the electric light 
is cheaper than the feeble light from mineral 
oil which it replaced. The entire apparatus, 
with reserve machinery, mounting, etc., cost 
only 13,750 francs. The expense of running it, 
including interest on cost and depreciation of 
plant at’ 15 per cent., amounts to 2.30 francs 
per hour; while 89 lamps fed by petroleum 
and 15 oil lanterns exceeded 3 frances in cost for 
the same time. 

As soon as it was found that electric light- 
ing met all the requirements in this portion of 
the mine, experiments were made in the sub- 
terranean portions, where the galleries are 
about 328 feet long, 98 feet wide and 49 feet 
high. 

In former times the workmen, after each ex- 
plosion, examined the roof for loose rock and 
the effect of the blast generally by the feeble 
light of torches. After several experiments 
it was proven that a Siemens lamp of 350 can- 
dle power gave the desired results, and these 
were then adopted in all the galleries. 

The plant for this portion of the mine in- 
cludes ten lamps of 350 candle-power each. 
The electric machinery which runs them is 
placed outside of the excavation and the elec- 
tric current is conducted to the lamps by wires 
encased in lead where they run down the 


guns. 
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shafts to the galleries. The conductors are| 
formed of bundles of wires insulated by gutta 
percha, and they are sufficiently flexible to 
permit them to be detached from the lamps 
during blasting. The total length of the cir- 
cuit is about 9,840 feet. 
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The New 13,4, Inch Gun of Col, de Bange.® 


Le Genie Civil, for July 4, has an illustrated 
description of the new cannon invented by 
Col. de Bange, of France 

In the ordinary built gun of the present day 
there is a lining tube of steel, and superim- 
posed upon this a greater or less number of 
reinforcing tubes shrunk upon it, these tubes 
generally stopping some distance short of the 
muzzle. Thede Bange gun differs from this 
method in having the inner tube reduced to 
the minimum thickness (133 mm, or 5 3%, 
inches, in the heaviest portion), and instead of 
the cylindrical reinforcing bands, the shell of 
the gun and the outer part of the lining tube 
is made up ofa series of short bands in sec- 
tion forming dove-tails when one series of 
bands is placed upon the other. This method 
of construction was adopted to lessen the 
danger from rupture in the ordinary series of 
superimposed tubes, where any defect in 
manufacture or shrinking of one band might 
result in the destruction of the gun and the 
casting to the rear ofthe ruptured part. In 
this case each short band with its dove-tail 
eonnection is independent practically of the 
shrinking process and the gun hastransversely 
and longitudinally great strength. 

The total length of the gun is 36,37, feet, and 
that of the chamber for the powder, 9,4, feet, 
the rifling, 144 in number, have the same sec- 
tion and direction asin the standard French 
The charge is 396 pounds of powder of 
a@ coarse grain. The projectiles are two in 


number, one weighing 990, the other 1320) 


pounds. The shot are 1.20 m (3.93 feet) length 
or 3} calibres, the calibre being 340 mm, or 13,4, 
inches. 

The gun carriage with its hydraulic brake 


and balistic movement is also novel, but with- | 


out a cut cannot well be described; the inven- 
tor claims that with it he can command a ver- 


tical range of from 15° below the horizon to) 


33° above. 


The gun had not yet been tested when the | 


description was written, but the estimate isa 
range of 118, miles, with an initial velocity of 
1900 to 2100 feet per seeond. 

As illustrated,the gun, with the general 
dimension given, has a solid lining tube di- 
minishing regularly in thickness from the 
breech to the muzzle; then one series of 
dove-tailed bands reaching to the muzzle, 
another reaching about 4 of the length of the 
gun, and a third just passing the trunnions; 
each short band appears to average about 14 
inches in width or length, and about 5 inches 
in thickness. 


Tr 


Our Steel Industry. 





According to Bradstreets, Great Britain alone 
outranks the United States among steel-mak- 
ing countries, and with the present activity in 
the building of steel works it will not be long 
before we occupy the first place. 

There are now twenty-one completed steel 
works in this country operated by the pneu- 
matic process ; twenty of these produce Besse- 
mer steel and the remaining one, Clapp- 
Griffith’s steel. Of these works fifteen are 
fitted with machinery for rolling rails, two of 
them make steel nails exclusively, and the 
others manufacture steel castings and shapes. 
During the last year the rail-mills turned from 
their converters 318,593 net tons of steel used 
in other forms than rails, and supplied in 
blooms and slabs to rolling mills not provided 
with stsel works. 

Open hearth and crucible steel is used for 
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special purposes, but the pnuematic process, 
or that using air to decarbonize the iron, is 
the one most extensively used, the chief ad- 
vantage of the latter method being low cost. 
Steel is being rapidly substituted for iron in 
every direction; to-day, practically, all rails 
are steel, whereas twenty years ago iron alone 
was employed; three years ago steel nails 
were unknown in the market, now they are 
rapidly driving out the old iron nail, and the 
nail industry is the especial incentive in build- 
ing new steel works. From the Bradstreets 
record eleven new steel work: are either in 
process of erection or are ready to commence 


building in various parts of the country, all of 

them on the pneumatic process. 

The Nebraska Association of Engineers and 
Surveyors. 


In our list of American Engineering socie- 
ties, published July 11, we simply noticed the 
existence of the above society. From the pro- 

| ceedings of the first and second annual meet 
ings forwarded to us we are now enabled to 
add further data. 
| The Nebraska Assoviation of Engineers and 
Surveyors was organized at the University 
building at Lincoln, Neb., on March 26, 1884, 
mainly through the personal ‘efforts of J. P. 
Walton, of Lincoln. Its original membership 
was made up of County Surveyors and the City 
, Engineers and their assistants of Omaha and 
|Columbus. The second and last annual meet- 
ing was held at Lincoln on Jan. 13 and 14, 1885, 
at which time a number of papers were read, 
principally upon engineering subjects. 

The principal officers for 1885, are, President 
iJ. P. Walton, of Lincoin,’and Secretary, George 
| W. Tillson, of Omaha. There are now 30 mem- 

bers and one Honorary member on the roll of 
| the society. 


CORRESPONDENCE. 





Unfairness to Bidders. 


EDITOR ENGINEERING NEWsS:—Have parties who bid 
;on public works any rights which Commissioners, 
| Trustees, Engineers, etce., ist. are bound to respect, 
2nd, ought to respect, or 3d, do respect? 

7 would answer, ist, yes; 2nd. yes, 3d, no,—emphati- 
eally (especially the no). Can you flnd anywhere in the 
| country a set of men representing as much capital and 
| intelligence who will let a set of committeemen treat 
| them so unjustly. At any advertised public letting 
| where machinery or material ef value is required there 
| will be found “the usual crowd ” of from 10 to 30 or 50 
| representatives of well known or established firms or 
| contractors to put in bids, give bonds or put up money 
} as security for bids, and dance attendance until the 
work is awarded. After bids are in and perhaps read 
| publicly, perhaps th. committee announces that the 
|eontemplated bonds have not been sold and the work 
;}eannot be done, or that they have no authority to 
| award contracts and can give no information as to 

whose bids will be accepted, and bidders are advised 
| not to wait. They “ will send for any whose presence 
is desired.” Bidders whose time is of value cannot 
stay, and after reaching home they can’get. no infor- 
mation. Sometimes work is awarded promptly, some 
times aiter weeks or months of delay, sometimes never. 
When it is awarded no one is notified except the suc- 
cessful bidder, and the others do not even know that 
their bids ar+ rejected. If certified checks or cash de- 
posits are made with bids they are returned at the con- 
venience of the committees and usually no informa- 
tion given, and it is hard to get it subsequently. 

Should not, and/cannot, this evil be remedied. The 
writer hereof believes it can be easily done in each 
State, by the passage of alaw which shal! provide ist. 
that whenever public work isto be done no proposals 
shall be asked for, until it is fully decided to do the 
work and the money is positively on hand with whieh 
|to pay for it. 2nd that all bidders shall be notified as 

; as awards are made and contracts entered into, 











and told with whom such contracts are made. 

If engineers would unite with bidders to secure the 
passage of such laws it wouldd save thousands of dol- 
lars each year{and weeks of,time. 

Do you think it feasible? 

fYours Truly, 
PLUNGER. 

P.8.—I have been awarded work 3 or 4 months after 
bids were put in, and when the fact of having bid at 
such place was almost forgotten. 
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{Without the passage of some such law as referred 
to we do not see how the loss of time. money and pa- 
tience on the part of the bidders can be prevented. 
The trouble generally lies in the minor lettings, where 
the committee is timid andthe members are either un- 
certain of their own judgement and power, or are 
more or less influenced by a desire to favor the home 
bidder. In other cases the bids are asked for rather 
as a “feeler” to obtain data for ultimate cost and to 
f test the local feeling upon the expenditure proposed. 
oe This last purpose, while fortunately rare, is certainly 

< very unfair to the mar who bids in good faith. Just 

ot how this thing can be prevented; how a law should be 
- p framed and how pushed to a passage is a question we 

% cannot answer. It would require, however, the§united 
effort of engineers, contractors. and their most pow- 
erful political friends.—Epitork ENGINEERING NEWs.! 




































Adjusting Frogs. 





Port Jervis, N. Y., June 15, 1885. 


Epitor ENGINEERING News-—-In your issue of June 
isth, under the heading of ‘ Track,” Mr. W. B. Parsons 
makes the following statement in the matter of laying 
frogs. ‘“‘With a frog in a straight track some trackmen 
spike the gauge wide, others contract it, and the claim 
of both sides is that the frog rides better for it. The 
proper plan is to proceed exactly as ifthere were none 
there 


as it is each side of it, so as to obtain a true line on 
both rails.” 

Experience may have led some to suppose that wid- 
ening the guage at the frog point makes the freg “‘ ride 
better.”’ Those believing in this method may be able 
to show why, but Idoubt that any reason, other than 
the bare statement, can be advanced. 

But to turn to the plan of contracting the gauge at 
the frog point, a thorough examination will show rea- 
i sons for the frogs ‘‘riding better.” If the form of a 
5% frog was merely an opening in the main rail asin Fig. 1 


Cee Ne 


FIGURE 1. 


with no obstruction on the running side of the main 
track, then the frog could be considered, as Mr. Par- 
sons says, a part of the rail and the track spiked to 
gauge as at any other point where there is no frog. 
Another condition might lead to the same conclusion, 
viz., when all cars have only the % inch play between 
the rails. Butthese two conditions do not exist. The 
form of a frog requires that part of it shall be con- 
structed on the flange er running side of the main rail 
and at a distance of only two inches from that rail. An 
examination of the cars willshowa great per cent. of 
them have from one to one and a half inches play, in- 
stead of the standard \ inch which they had when first 
put upon the rails. These facts must be considered in 
the placing of afrog. Take the case where the car has 
the \ inecn play, and add the thickness of whee! flange, 
1‘ inches, and we get two inches away from the run- 
; ning side of main rail. The throat of the frog being 
; two inches wide, the wheel in passing through would 
just clear and no more. In Fig. 2, the path ofthe back 
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side of wheel flange would be represented by the line 
: CO D., and as can be seen by the sketch, would just pass 
4 through the opening of two inches A B. Now this case 
3 will not cover one half the cars. We must arrange to 
take care ofthe cars with flanges worn from ‘'s to 
inches—of which, at a low estimate there would be 
a more than fifty per cent. These cars would take as 
‘ their direction a course represented by the line F G, 
about ‘s of an inch nearer the center of track, striking 
the wing of the frog at G, which in turn reacting, 
throws the wheel toward the frog point, badly wrench- 
ing the guard rail on opposite side, and possibly tak- 
ing the wrong side of point. By contracting the gauge 
on the guard rail side, without changing the distance 
between the point of frog and guard rail, and without 
interfering with the true line of track on the frog side. 
the cars are gradually turned into the ‘two inch throat 
instead of being jerked suddenly \ of an inch side- 
ways in a distance of one foot, which certainly must be 
the effect when laid to gauge or at all widened. In 
contracting the gauge we have \ of an inch margin be- 
fore making it too tight for cars with standard play. 
Realizing the great diversity of opinion in this matter, 
I offer this in a spirit of investigation trusting that 
some of our experienced trackmen will.let us hear 
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more upon the subject. Respectfully, 
G. W. BaRTLETT. 
oe {Like Mr. Bartiett, we believe “there is great diver- 
im sity of opinion in thi+ inatter,” and would like to hear 


further from enginvers practically engaged in the 
: track department of our railways. We would suggest 
§ some expression of opinion upon the adjustment of 
$ frogs on astandard gauge to meet th use of any of the 
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40,000 cars of the Penna. R. R., with its “Compromise” 
or 4 feet 9 inch guage, which might come their way.— 
Ep. Enc. NEws.]} 


Itis a fact, however, that the serious con- 
dition in which the trunk lines and other 
railroads find themselves was not brougit 
about ina day. They are suffering from too 
much rivalry, legitimate and illegitimate, and 
the older lines are not altogether blameless in 





Civil Service Examinations. 





the matter. 


(for a frog should be considered a part of the ne oe Omen. eee ee ms Signal 
rail),and spike the track opposite the frog point exactly 00, 20 SRO DADSER SOF Weert Oe: Cree ary. PeCes- 


EpitorR ENGINEERING NEws.—It is with regret that I 
notice in the ENGINEERING News, which has so well de- 
served a reputation for impartiality and fairness, such 
an evidently,unfair and biased statement as that re- 
printed from the Cincinnati Enquirer, on page 27 of your 
last number, purporting to illustrate the questions 
given by the Civil Service Commission to applicants 
for places in the public service of the United States. 

Besides the examinations for appointments to the 
customs service and postal service, there are held two 
grades of examinations, called the Limited and Gen- 
eral examinations, for the Departmental service in 
Washington. 


These four classes of examinations include (in 
the words of the Commission) “ no foreign language, no 
technical word, no terms of art or science, no problems 
in algebra, geometry, trigonometry. or astronomy. and no 
question concerning the history or geography of any for- 
eign country.” In addition to the classes already men- 

| tioned, there are sometimes held special examinations 
| for appointment to technical duties in the Patent Of- 


' 
WasuHincoton, D.C., July 15th, 1885. 


sary, occur scientific and mathematical questions suit- 
ably adapted to test the abilities and acquirements of 
the applicants. For instance, a candidate for appoint- 
ment as Assistant Topographer on the Geographical 
Survey would be examined in algebra, geometry, use 
of field instruments, etc.; a person desiring an ap- 
pointment to the Signal Service would be examined in 
meteorology, physics, ete. Of the 6,347 applicants ex- 
amined in 1884, under the direction of the Commission 
only about 12 per cent. attempted these special and tech- 
nical examinations. 

Recurring to the article quoted, I find that of the 13 
“conundrums,” as they are called, one only, the 1st, 
was given in a general examination. The 2nd, 3rd, 4th 
and 5th were for a position requiring a knowledge of 
medical science. The 6th for aspecial appointment in 
the Dep’t of State where a knowledge of foreign cur- 
rency was requisite. The remaining 7 questions or 
more than half the number used to secure the false in- 
ference desired, are from a paper given to candidates 
for the position of Assistant Examiners in the Patent 
Office and were evidently suited to such an examina- 
tion. 

The article employs, therefore, twelve ‘* conundrums” 
to illustrate the class of questions given to 12 per cent, of 
the applicants and one *‘ conundrum” only to illustrate 
those given to the 88 per cent of applicants remaining. 
The addition of 87 questions from the simpler subjects 
would give a list conveying a fair idea of the average 
qualifications demanded. 

In view of those considerations, the impropriety of 
lending even the sanction of a reprint to a statement 
which is se calculated to mislead, will doubtless appear 
at once, 


Yours truly, 
Cuas. B. Bau. 


(We heartily approve of the principles of Civi] Ser- 
vice Examinations as we understand them, that is that 
all subordinate positions at least in the public service 
should be awarded to the man who is best fitted for the 
special office he is to fill, regardless of political creed 
or favor. Hence we ret, as much as Mr. Ball, that 
by our reprint we should have unintentionally given 
wider circulation to what is from his explanation a 
very unfair statement of its practice, We trust that 
his letter willamong our own readers at least correct 
any wrong impression existing.—Ep. Ena. News. 





Competitive Railroad Building. 





The interest which has been excited by the 
fact that President Roberts and President 
Depew got together and talked over the trunk 
line situation has been something marvelous. 
Wall Street has seen passenger and freight 
rates cut in two with half the trepidation that 
this interview has caused. It is true that 
some of the manifestations have been made 
by aset of speculators who simply wanted to 
turn a nimble penny, but the half speculative, 
half investing traders have acted as though 
they believe the meeting will result ina set- 
tlement of every difficulty between the two 
great roads. Inthe excitement of the street, 
people are apt to become emotional and even 
sentimental, and it would be a curious study 
to look into the causes which sometimes 
change the buyers in a limited market into 
sellers, and vice versa. Just now it is consid- 
ered a foregone conclusion that if Mr. Rob- 
erts and Mr. Depew should say quits, railroads 
would begin to earn money and pay dividends, 
and the speculative millenium would be at 
hand. 









chief victims. 


They have invited just the com- 


petition we see by a deviation from the plain 
rules of business. 
any example, but it is well known that rail- 


It would be invidious to cite 


roads in this country have been extravagantly 


built, that they have watered the original 


heavy capital, issued bonds and done many 


things which have inured to the benefit of 
projectors, the result being a burden of fixed 
charges. When the price of wages, iron and 
the material which goes to make railroads fell, 


the parallelization of the older lines was 
naturally suggested. In time the building of 


railroads became a craze. Once built the rails 
and the ties stay there and the road must be 
operated. 


For a year and a half nearly every import- 


ant railroad in this land has been suffering 


from undue competition, which was certain 


to follow this state of affairs, but the great 


trunk lines East and West have been the 
A few years ago there were 
four lines, and, practically, but three, from 
Philadelphia and New York to Chicago, Now 


there is the Pennsylvania. New York Central, 


Erie, Baltimore and Ohio, the West Shore, with 
its Canada connections, the Lackawanna ex- 
tension, the Nickel Plate, the Chicago and At- 
lantic, all having through lines or being com- 
petitive links in the lines between the two 
cities. Prolonged and serious business depres- 


sion has aggravated the competition, which 


must have been severe in any case, and leading 
roads like the New York Central and its Wes- 
tern connection, Lake Shore, have seen the 
price of their shares fall from 155 to 82 and 135 
to 55.. Meantime, Mr. Vanderbilt is building 
his South Pennsylvanla line and the Balti- 
more and Ohio are gaining access to New 
York to become an active competitor for busi- 
ness. 

It has been regarded as the province and 
duty of a railroad to maintain its territorial 
rights intact against all comers. If this old 
idea, which originated with Commodore Van- 
derbilt, is followed, it is hard to see how 
further warfare can be averted. If we are 
entering upon a new era, when new roads will 
have the right to live, a compromise might as 
well be effected, ifa compromise is possible. 
But is a compromise possible?—Phila. Press. 


Sr 


When Advertising is Wanted 





There’s nothing on earth so mysteriously 
funny as‘a newspaper advertisement. The 
prime, first, last, and all the time, object of an 
advertisement is to draw custom. It is not, 
was not, and never will be designed for any 
other human purpose. So the merchant waits 
till the busy season comes and his store is so 
full of customers he can’t get his hat off, and 
then he rushes to the newspapers and puts in 
his advertisement. When the dull season gets 
along and there is no trade and he wants to 
sell goods so bad he can’t pay his rent, he 
takes out his advertisement. ‘That is, some of 
them do, but occasionally a level-headed mer- 
chant puts in a bigger one and scoops all the 
business, while his neighbors are making 
mortgages to pay the gas bill. There are 
times when you couldn’t stop people from 
buying everything in the store if you planted 
a cannon behind the door, and that’s the time 
the advertisement is sent out on its holy mis- 
sion. It makes light work for the advertise- 
ment, fora chalk sign on the sidewalk could 
do all that was needed and have a half holiday 
six days in the week. Bui who wants to favor 
an advertisement? The are built to do hard 
work, and should be sent out in the dull days 
when a customer has to be knocked down 
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_ enmainin ~ eee oe eee err nrenemetesintn 
with hard facts and kicked insensible with | so simple, though, as the usual way of gener- | from 1576 to 1612, and who was fond of, and 
bankrupt reductions,and dragged in with irre- | ating the hydrogen in the same bottle as that acquainted with the mechanical arts, possessed 
sistible slaughter of prices before he will|from which it was burned. Stoneware jars, two very curious odometers, which not only 
spend acent. That’s the aim and end of an | however, seem in all cases used as retorts, for pointed out distances but marked them down 
advertisement, andif you ever open a store, | no glass retort is shown. Teachers often say|on paper by the way. The description and 
don’t try to get them to come when they are | they cannot show their pupils the decompo- use of them is given by De Boot', who was 
already sticking out of the windows, but give | sition of water; but here is a Bunsen battery that prince’s librarian; and what he says has 
them your advertisement right between the |—one “cell” at least—made of a glazed pot, been copied by Kercher* and it is illustrated 
eyes in the dull season, and you will wax rich | a porous pot, a coil of zine and a stick of char- | by a coarse figure. The other odometer which 
and own a fast horse, and perhaps be able to| coal. The “ collector’’ is equally home made, was much more curious is said to have been 
smoke a good cigar once or twice a year. | except that the two test tubes probably have constructed by that emperor himself. 

Write this down where you'll fall over it every | to be purchased, and there are cheap enough; About the end of the 17th century, an artist 
day. The time to draw business is when you/itisin the putting together the skill lies.—,in England, named Butterfield, invented an 
want business, and not when you have more | From Bradstreet’s. odometer which met with great approbation. 
business than you can attend to already.— In the first volume of the Philosophical Tran- 
Exchange. | sactions there are two papers written by this 
The Odometer. ingenious man, but no description of the 
; | odometer. 

An odometer, pedometer, perambulator, or| Inthe beginning of the last century, Adam 
way-measurer, is an instrument or machine Frederic Turner, to whom we are indebted for 
by which the steps of a person who walks, or good maps of the electorate of Saxony, in- 
the revolutions made by the wheels of a vented also an odometer, or geometrical car- 
carriage can be counted, and by which the | riage ;a description and figure of which, taken 
distance that one has travelled can be ascer- | from Schramm’s Saronia Monumentis Viarum 
tained. Vitruviis, in his tenth book, describes | tllustrata, is given by Nicolai. This instru. 
a machine of this kind for a carriage, and | ment is now in the Dresden museum. 
which, in his opinion, would answer for a| Perhaps the most perfect instrument of this 
ship. We are told by Capitolinus, in the life, kind was that made at Berlin by an artist 
of the emperor Pertinax, that among the | named Hohlfeld, a short account of which 
effects of the emperor Commodus exposed to| may be found in the ninth volume of the Ham- 
sale, there were carriages of various kinds,| burg Magazine. A model is said to be pre 
some of which ‘measured the road and_/ served in the collection of Count de Podewils, 
pointed out the hours;’’ but whether by these | at Gusow. The inventor was born in Saxony 
words, we are to understand an odometer, in 1711. 
cannot, with certainty, be ascertained. | The instrument now generally used is the in- 

That this instrument was known, even in | vention of Mr. Payne, a watchmaker of Bond 
the fifteenth century, can be proved from the | Street, London. In this ingenious contrivance 
earvings on the ducal palace at Urbino—an | motion is communicated from the traveller to 
edifice erected in an uncommon style of mag-| the machinery of the pedometer, by means of a 
nificence by duke Frederic, who died in 1482. | horizontal lever which is furnished with a 
The ornaments here employed form, almost, | weight a‘ one end and a pivot or axis at the 
a complete representation of all the warlike | other; under the lever is a spring which keeps 
apparatus used at that time, both by sea and | the lever when at rest close up to a regulating 
land; and among these is the figure ofaship|screw. The spring is so arranged as to be 
which seems to be furnished with an odo-| only just sufficiently strong to overcome the 
meter; but whether the wheels and springs, | weight of the lever and to prevent its falling 
carved out apart, be intended to show the con- | downwards. 
struction of it I will not decide. | When the body of the traveller is raised in 

The celebrated John Fernel, physician to! progression, the lever is impelled downwards 
Catherine of Medici, queen of France, mea-| by the jerk and immediately returned to its 
sured with an instrument of this kind, in 1550, | place by the spring, and so long as the motion 
adegree of the meridian between Paris and | is continued the lever is in a constant state of 
Amiens, and found it to be 68,096 geometrical vibration. A small ratchet wheel fixed to the 
paces, or about 56,747 toises (364,960 English axis of the lever connects with other geared 
feet); that is, 303 toises less than Picard found wheels and operates the hands on the index 
it to be: or about 300 toises less than later | dial. —John Beckmann, in the History of Inven- 
measurements have made it. Picard himself, tions, Discoveries and Origins. 
in his mathematical measurement, assisted by | a 
the newest instruments, erred 123 toises. The| Tue applications for space and concessions 
manner of constructing this Fernel machine | at the American Exhibition to be opened at 
appears to be lost. | Earls Court, on May 1 next, are said to be ar- 

Levin Hulsius, in his treatise on mechanical | riving in great numbers daily, and many new 
instruments, published at Frankfort in 1604,|and remarkable inventions have been prom- 
describes an odometer, but without naming ised. Among the lattter are a flying machine, 
the inventor. It appears, however, that it} which will be shown in practical operation; a 
was the invention of Paul Pfinzing, born at} new method of supplying light, heat ard 
Nuremberg in 1554; and who, besides other power without the use of coal, and an ex- 
works, published in 1598, Methodus Geome-| hibition by the United Millers Association of 
trica, or a treatise on measuring land and how | their peculiar process of grinding and prepar- 
to use proper instruments for that purpose, on | ing corn, i.e., both maize-meal, wheat-meal, a 
foot, on horseback or in a carriage. This| fire-engine and company of firemen are ex- 
treatise, which was never sold, but given | pected from San Francisco, a city noted for its 
away by the author, contains a description of | efficiency of its fire department, to show the 
the same instrument described by Hulsius, | working of the American system of protection 
and which, so says Nicolai, is still preserved | from fire.—From the Jronmonger of July 3 
in the collection of curiosities at Dresden. 1885. 

In the same collection is an odometer which ee 


‘ _| THe Arcu.—Wilkinson traces the antiquity 
on ae ronan —— be of the arch to the time of Amunoph I, who 
tween the years 1553 and 1556, employed in| reigned 1540 B. C., and thinks it probable that 
measuring his territories. This instrument is | they were used in the brick pyramids at 
mentioned by Bentel, without naming the in-| Memphis, built 2020 B. C, The Cloaca Max- 


’ ‘ ima, of Rome, is the earliest known example 
ventor; but I think it very probable that it) of Roman workmanship, it is believed to have 
was made by Martin Feyhel, who was born at| been built 500 B. C., and is yet perfect, and 


Naunsberg ; as VonStetten in his history of the rforms its original function of asewer. The 
arts at Augsburg relates that Fayhel made a thic Arch was introduced about the ninth 
way-measurer for the elector of Saxony, and | °¢2tury. . 
that he himself called it a new instrument| ‘Gemmarum et Lapidum Historia. Lugd. Bat. 1647, 
never before heard of. we. hoe 


The Emperor Rudolphus II, who reigned —_ sive De arte magnetica. Colonial, 1643, 4vo. 
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Japanese Technical Apparatus. 





The question of providing instruction in 
physical science in technical schools without 
costly apparatus was recently the subject of 
discussion before the Society of Arts in Lon- 
don, and an illustration of how this might be 
done was given from the work done by Pro- 
fessor Guthrie, at South Kensington. The 
subject is referred to again in the issue of the 
Journal of the society for the 26th June, in 
which an interesting account is given of the 
progress made by the Japanese technical 
schools in providing inexpensive appliances. 
The Journal says: ‘‘The Tokio school trains 
teachers to be sent to poor villages, where a 
ecllection of apparatus such as still in this 
country is regarded as a befitting equipment 
for a laboratory would be out of the question. 
Hence we see bamboo canes, corks, scraps of 
wire,old bottles, broken tools, flower-pots, in 
short, things that in every village would go to 
the rubbish-heap, utilized for the construction 
of apparatus. To those who have not seen in 
the South Kensington museum what Professor 
Guthrie’s pupils have done, it would appear 
almost incredible what those Japan boys can 
do. They do not come up to the South Ken- 
sington work in point of finish and elegance, 
but this is not aimed at. To find the handiest 
material for doing just what is wanted is the 
point. Nodoubt the specimens exhibited in 
this country are picked ; it is natural that they 
should be so; still they are representative. 
What simpler material for the construction of 
an electric machine could be thought of than 
two old beer bottles, one for the cylinder and 
the other as an insulating stand, a fragment of 
an old saw, an old bell, some long sharp nails 
driven in arow, some old handles and other 
bits of wood? Or, again, for a mercurial air- 
pump, some short lengths of glass tubing, 
bottles, a tumbler, sealing-wax, string and 
caoutchouc? Yet, somewhat clumsy though 
it looks to our eyes, accustomed to delicate 
and finished instruments, it illustrates the 
manner of its acting, even if it should not be 
capable of working with great perfection. 
Then there is a simple polariscope, a Coul- 
omb’s torsion balance, and a Uartesian diver, 
consisting of an eggshell, a small stone, a 
bottle and cover. A model to illustrate the 
principle of an equatorial telescope is specially 
simple. It belongs to another section, but 
illustrates simplicity. Into the cork of a 
bottle is put a short piece of wire, on to which 
is placed another cork. From this springs 
another wire, on to which a soft wax candle is 
pushed. Why a bamboo cane is not used in- 
stead of a wax candle is not apparent, but the 
principle is the same. 

For chemistry the arrangements are just as 
simple. A retort stand is made from bamboo, 
a piece of wire-work ash-sifter for the retort 
to rest on, and a strip of bent bamboo to form 
aclip. Where bamboo cane can be used in- 
Stead of glass, it appears to be done; for 
example, in place of a glass jar with a nozzle 
for burning hydrogen, a large hollow cane, 
stopped at one end with a tobacco mouth- 
piece, is used. This, perhaps, is really hardly 
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FIG. 106.—ROAD CROSSING SIGN. 


TRACK," 





BY W. B. PARSONS, JR., C. E. 
ROADMASTER SUSQUEHANNA DIVISION ERIE R. Rk. 





(Continued from page 44). 


Signs of the third class for the guidance of 
outsiders are usually notices of danger or | 
warning, such an one being required by | 
law at all highways where they cross a rail- | 
road at grade. State Laws on this vary both 
as to inscription and size of letters. New York | 
statue requires the wording as given in Fig. 
106, with letters 9inches high. This design is | 
strong, economical, and by its shape readily | 
draws attention. The sign boards are made 
of 14 inch pine 12inches wide halved together 
at the corners, and onthe outside and inside 
edges are nailed strips 2} inches wide. These 
strips are added to give a finish and protect 
exposed edges of the boards ;they can however 
be omitted to save expense. The post is com- 
posed of 2 pieces of oak, 3inch by 8 inches by 
18 feet, at the bottom there is a filler 3 feet 
long, while the sign-board separates the parts | 
at the top. The whole arrangement is se- 
cured by }inch bolts. The sign-boards must 
of course be painted and lettered on both 
sides. The background and post are white | 
while the letters and sides of the moulding | 
strips are black. The sign should be firmly 
set in the ground at least 3} feet. The edges | 
of all these posts can be champered if desired. | 
It improves general appearance, protects 
edges from being splintered by blows, but 
adds to the cost. 

In connection with the above there is a mis- | 
cellaneous class of devices that can be appro- | 
priately discussed. Fig. 107, shows a Bridge | 
Guard or ‘‘ Tickler.’”’” Many box-cars now in 
use are nearly or quite 14 feet above the rail, | 
therefore all bridges, turrets or structures 








stand on one of such cars and not be struck; 


*Copyright. by ENGINEERING NEWs PUBLISHING Co. 
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tention without hurting the person warned. 
The method of attaching the straps to the arm 
oe any of them or the set as a whole 
| from being caught above and so rendered use. 
| less. 
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Fia, 108, BuMPING BLOCK. 


Fig. 108, isa simple design for a bumping 
block adapted for sidings where it will not be 
used hard. It consists merely of two ordinary 
rails with one end turned vertically. Resting 
| against this upright, and framed down over 
the head of the rail is a stout block of timber 
about 6 feet long. The bent rails which are 
connected in the ordinary manner with the 
track should be of steel, as iron will break at 
| the bend if struck with force. Such a block is 
damaging to car trucks if they come against 
it energeticall,y but nevertheless it answers 
very satisfactorily wherever a cheap and effi- 
cient bumper is required. For heavier work 
the apparatus given in Fig. 109 is better 
adapted. The arrangement of the parts and 
the method by which the weight of the track 
together with the car itself, are used to add to 
the resisting force are clearly explained by 
' the diagram. 

(TO BE CONTINUED.) 
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FIG. 107.—BRIDGE TELL-TALE, OR TICKLER. 
across the track should be elevated to a clear! those structures not high enough should be, Tue citizens of the new town of Cassia, in 
height of 20 feet, so as to permit aman t0| protected by these “‘Guards”’ as warning Orange county, Florida, propose opening two 


signals. Those most generally used have ropes | miles of the creek known as Blackwater creek, 
for the pendants. But these ropes in winter | so that a‘small steamer, ¢arrying 4,000 or 5,000 
t frozen stiff and are capable of giving quite | pounds, can run within three miles of the 
|a severe blow. Better to use leather which at | town. 
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WATER. 


Brps were received on July 11th, for several items of 








FaramounT, Nes., has contracted for water-works. jing information we are indebted to the courtesy of 


Prof. Olin H. Landreth, Hydraulic Engineer in charge | 











Cassextow, Dax., has obtained remarkably pure, soft | 


water at a depth of 315 feet. The water flows to a) 
height of fifty feet. 
WeispurRG, West, Va., is to have water-works. The 


Mayor has advertised for proposals, parties to submit 
their own plans and specifications for approval. 
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THE work of laying the East Houghton, Mich., exten- 


| the Nashville, Tenn., water-works,and for the follow- | sion of the water system of this place is underway. 


THE purification of the Chicago river from sewage is 


n w a > 7 » re ie igr o . 
of ha week: | now effected by a canal from Lake Michigan which 


| flows 45,000 to 50,000 cubic feet of water per minute, and 


1. Grading line of 36 inch force main....... 
2. Laying 96 inch main............cccccccseces 
3. Building in dry masonry an infiltration gallery. 


| 1,400 feet long in gravel below low water mark; com- 
| prising 33,000 cubic yards gravel excavation, and 2,500 | 


13,200 ft. | itis estimated that 60,000 cubic feet will be sufficient 
13,200 ft | when the population has increased to 750,000, 


Tue Red Bank, N. J., water-works pumping machin- 


ery is about ready to start work. Arrangements have 


BAINBRIDGE, GA authorities have had pipes laid | masonry wall. | been made to supply the Long Branch and New York 


through the principal streets, and by aid of steam and 


pumps are furnishing pure artesian water at the door|and house foundations: 8,000 cubie yards first-class | 
| masonry. 


of the houses. 


ALLEGHENY is the latest Pennsylvania city to be | 
threatened with an epidemic resulting from impure 
drinking water. A physician of that place says that 
the city’s water supply is polluted with the sewage of a 
population of 50,000. 

ASHLAND, Pa., July 18th.—D. P. Haupt, of Frackville, 
on Thursday last turned the course of the stream which 
flows into the dam from which Ashland is supplied with 
water. An injunction was served on him by the Ash- 
land Water Company for his appearance at court to-day 
Haupt’s attorney not being present, he was given until 
Monday to file his answer. 





For the fiscal year ending June 30th, there were 
pumped into Jacksonville, Fla., from the water-works 
209,327,976 gallons of Water, or an average of 573,502 gal- 
lons per day. To accomplish this it required 4,218,334 
strokes of the compound and 597,894 strokes of the high 
pressure engine. This shows a very large increase 
over the amount of water pumped during the pre- 
ceding year—so much so that at the same rate by next 
winter it would be almost impossible for the high 
pressure engine to supply the demand. 


WorRK ON THE AQuEDUCT.—The Aqueduct Commis- 
sioners received an opinion July 15th., from Corpor- 
ation Counsel Lacombe as to whether the sinking of 
new shafts, as desired by the contractors, would pre- 
yent the city from compelling a rigid adherence to the 
specifications of the contracts already entered into- 
Mr. Lacombe decides that if the city makes a supple- 
mental contract covering the work of putting down 
the new shafts, there can be no trouble on the oid con- 
tracts, He also gave an opinion that the commission 
was empowered to have work costing less than $5,000 | 
done without public letting, and that in the cost of 
such work there need not be included the expense for 
acquiring titles to lands or payment of damages to ad- 
jacent property owners. } 





THE PuBLIC BUILDINGS WATER Suppiy.—The Com 
wittee on Water Supply of the Public Building Com- 


mission have directed its chairman, Mr. Cassin, to em- | P. 


ploy Howard Murphy. hydraulic engineer, to continue 
the work of making drawings and arranging the de- 
tails for the introduction of the water supply into the 
City Hall. The Commission, at its last meeting, de- 
cided that the sum of $1500 should be granted to in- 
crease the head of water in the second story of the 
building, and the present action of the committee will, 
it is thought, be instrumental in having an engineer 
atthe head of any future work connected with the 
water supply, andthus dispense with the services ofa 
head plumber.—Philadelphia Press. 


REFUSE To BurLD Stony Brook Dam,~—Patrick Grace 
and Michael Kernan, copartners, to whom the city of 
Cambridge awarded the contract for building the Stony 
Brook dam, have signalized their iniention to the city 
to throw up the whole project and at the same time 
bring a suit for damages, onthe ground that the water 
in Roberts pond has not been kept lowered, so that the 
entire base of the proposed dam might be worked. 
The Water Board claims that a part of the dam has 
been exposed, at leastall required by the contract. It 
further gives ten days to Messrs. Grace and Kernan in 
which to consider the matter, when, if they still refuse 
to go on according tothe terms of the contract, the city 
authorities will take the work in hand and complete it, 
holding the bondsmen of the dissatisfied contractors 
liable for expenses incurred therein.—Boston (lobe. 


THE Philadelphia Press in commenting on the dis- 
posal of the Gas Trust surplus, suggests that plenty of 
pure water,and water pipes of adequate size are of more 
importance tothe general public, than a stone bridge 
at Market Street across the Sckuylkill. This is brought 
about by the proposed appropriation of $1,000,000 for the 
bridge mentioned and only $800,000 for the Water De- 
partment. The latter sum, and as much more are 
needed to provide proper storage reservoirs, replace 
the miles of2and 3 inch water pipe. laid a generation 
ortwo ago in what is now the business portion of the 
city. and to complete the intercepting sewer intended 
for the preservation of the Schuylkill water. 


THe City Engineer of Omaha, Neb.. in his last annual 
report, states that the Waring system of sewerage in 
operation in thatcity “‘has occasioned but very little 
trouble.” Two stoppages were reported, one caused by 
& package of bricks and earth done up in a netting and 
the other by a 16 footiron rod shoved into a pipe. The 
experience of three years, however, has demonstrated 
the necessity for man-holes, not less than 300 feet apart 
and the doing away with all lamp and hand poles, 


4. Building masonry pump well, suction well, engine | 

The pipe line has few changes of grade and easy | 
curves; all embankment of rock covered with spalls | 
and coarse gravel; pipe to be bedded in a layer of | 
well tamped sand and gravel six inches deep under | 
pipe; and on embankments the pipe to be supported 


| by dry stone retaining walls, and the whole covered 


with earth. 

The pipe, lead, gravel and sand will be furnished by | 
and delivered on the line by the city. R. D. Wood, and | 
the Camden Iron Works are making the pipe. | 

The infiltration gallery will be formed of parallel | 
masonry walls laid without cement, 1400 feet long, | 
4feotapart and 6 feet high. It wfll be covered with 
stone flagging at extreme low-water mark. 

The engine foundations are designed to receive a 
Holly-Gaskill pumping engine of 10 million gallon 
daily capacity now being built, and another plant of 
equal capacity when required. The engines will be 
placed 13 feet above high water mark, and directly over 
and connected with the pumpsia the pump-pit 61 feet 
below them, and 6 feet above low-water mark. The 
engine foundation walls which form the two pump- 
wells are rectangular in plan, 74 feet by 45 feet, and 
from 66 to 72 feet high; the bottom thicknesses are 10, 
11 and 13 feet. Within the walls a horizontal arch 3 feet 
thick will extend from the bottom of the pit to within 
4feet of high-water mark. The suction well will be 
built against the center of one of the long sides of the 
foundation; it will be 65 feet high and strong enough | 
to staad the full hydrostatic pressure. should it ever be | 
found necessary to empty it at high water. 


Below will be founda tabulated schedule of the bids 
offered by the twenty-four competing firms: 


| laying of another track, 


| and New Jersey Southern Railroads with all the water 
they need at that station, at remunerative rates, Al- 


ready some thirty-three of the citizens have introduced 
the water on their premises, and should the water be 
used generally for domestic purposes the works will be 
be self-sustaining and the town free from taxation on 
account of the introduction of water. 


NEWS OF THE WEEK. 


Railroads, Bridyes and Canals. 


Dubuque Tunnel.—A force of men was set to work 
at Dubuque, Ia., July 10, enlarging the East Dubuque 
Tunnel. It will be widened sufficiently to allow the 
What it means is not stated. 


The Illinois Midland R. R. to be Sold.—Notice is 
given of the sale at Springfield, Il., on September 1st 
of the three lines operated by the Illinois Midland R 
R. Company, viz., the Peoria, Atlanta & Decatur R. R.. 
and the Paris & Terre Haute R. R. 


Lebanon & Nashville.—Joseph Guild, engineer of 
Nashville is progressing rapidly with the surveys for 
the extension of the Lebanon & Nashville Railway to 
Carthage to connect with the Middle & East Tennessee 
Road projected from Gallatin to Glen Mary, East Ten 
nessee, on the Cincinnati Southern. 


R. R. Extension in the N. W.—Both the Milwaukee 
& St. Paul and Rock Island are laying plans prepara 
tory to extending theirlinesto Bismarck. It was stated 
recently that the Milwaukee & St. Paul has already 
awarded a contract for the construction of twenty miles 
northwest from Ellendale. 


Orleans, Paoli and Jasper Railway Company has 
been incorporated. It proposes to build a line from 





Lay- Filt'g Pump- 








Contractors. Grading, ing gal- | ing- 
jnipe line} pipe. | iery. house. 
' ! } 
Hicks, Holmes & Co., | 

Indianapolis -.------ 17,100 3,300 | 22,190 67,280 

. Flannery & Co., 

Louisville .... ..-... 31,115 BMG Leseccses 88,110 
Foster & Creighton, 

Nashville ......-.---- 21,334 3.960 | 29,300 ..-..--- 
Marshal! Morris, Lou- 

isville ...-- «--..+e00- WEG Soin cucaclantsccasleswundns 

|James Eagan, Nash- 

WEED cenccdedocssonces MERE Niccwcssshesscisvifocsdeses 
J. YT. Foley & Co., 

Nashville ..-.-.---+-+ s-+++eeee- OM cc. cantiacdieas 
Fruen-Brambr!ick Con 

struction Company, 

St. Louis....---..-.-. 43,335 WED Ficexccdclecvavcon 
N. Breen, Nashville... 23,902 50 -.--.. 6. ccc ce eee cece eee 
Jas. Coyne & Co., Jef- 

fersonyille, Ind ..... BREESE Pre peers cnr 
John Morgan, Nash- 

SN ditipdahinassbne koleardeeeses AGED wdesccccdkicadeens 
James Wyatt & Co., 

Nashville...........-- 54,240 MOU ih hesccsnlectaacad 
M. Philbin.....-...---- 41,980 DRO fos 866 ciclcacc eck 
MeDonald Bros. Lou- 

BEEIOE « ¢.c0.006s 6 raceins 27,447 DRIED fe wecacgel sas. eave 
Albert Biaisdell & Co.. 

Charlottesville, Va.. 49,360 6,600 ---+.... 116,680 
Wm. Thompson, Lou- 

BBGITIS .ccccccess seteee BBGEO 46 jo oc cccceloccrce.clocccsees 
John Quigley, Nash- 

Wille «.--- 0-0 eee serene DO498 BO | B,9GD | ec. .ceccecncee 
Pat. Kerrigan. Victo- . 

TUB «++ cece cee we eeee 22,210 D,9OD [cccrcceciccccces 
Fred Spaulding, Mem- 

P 1S wes sere eeeee ene anlstaed aqsees 17,480 see ee eee cee eeee 
P. McNamara, New ; 

Orleans ---------+ chinladeh wees a CDEP lice. ccaslecssnevas 
Oman & Stewart, Nash 

WING «ccc cece ceecccees coer ecer esi ceceeees 42,700 99,300 
M. C. Kelly, Parkers- 

burg, W. Beee scree ee coer eeenes ceneeeee sentence 73,525 
Philip H. Keily, Ports- 

MOUH, O .222 cc cee ce leccnereccel cccnevceleveccees 78,060 
JohnBullis & Co., 

Charleston, W. VB... \.-:--ccceclsecccceeicccccese 80,230 

105,670 

TESTs OF THE WATER SupPLY OF BALTIMORE.—Samples 

of water taken from hydrants in the city supplied by 





Jones’ Falls and the Gunpowder have been analyzed by 

| Professor Tonry. He indicates that both waters are of 
asuspicious nature. The Jones’ Falls supply appears 
to contain a smaller quantity of impurities than the 
Gunpowder supply. The analysis of the Jones’ Falls’ 
sample showed the following result: Free ammonia. 
milligrammes per litre, .02; albuminoid ammonia, .09; 
chlorine, 30 grains per gallon; volatile solids 4 graius; 
minéral solids, 5 grains. The Gunpowder supply cun- 
tains the same quantity of free ammonia, chlorine and 
mineral solids, but has an excess of .05 milligrammes 
of albuminoid ammonia, 1% grains volatile solids. The 
analysis shows that the hydrant water is slightly more 
free from impurities than the water in the lakes. 


Orleans, Jasper County, Md., to Jasper, Dubois County, 
a distance of fifty miles. The capital stock is $50,000, 
and B. F. Westfall, of St. Louis owns 468 of the 500 shares 
of stock. 


Florida R. R’ds.—The Orange City Times says a 
change has been made in the management of the B. 8.. 
O. C. and A. Railway and its De Land branch. Gen. R. 
H, Mason, who built the Jacksonville, Tampa and Key 
West road, has taken the contract to built both roads, 
and to be completed as soon as money and hands can 
do it. The General takes immediate charge. 


Underground Railways in Paris.—Paris, July 5th. 
A government bill has been presented in the chambers 
for the construction of twenty-five miles of underground 
railway in Paris, at a cost of 210,000,000 franes, one third 
the capital to be raised by shares without guaranteed 
interest, and 140,000,000 frances by debentures, the state 
guaranteeing five per cent. 


Very Necessary to Any New Road.—SHELBYVILLE, 
InD., July 14th.—The officia!s of the C., W. and M. Rail- 
road Company will meet this week in Indianapolis and 
complete preparations for a survey of the proposed ex- 
tension of that road from Anderson to this city. All 
the company asks is the right of way, and this, it is 
thought, they will have no trouble in obtaining. 


Brooklyn’s ““L’’ Roads.—The Brooklyn & Long Is- 
land Cable Co. will shortly begin the construction of a 
three-track elevated railway from South Ferry along 
Atlantic avenue to the Long Island R. R. depot at Flat- 
bush avenue. By the law, this line must be completed 
by October, ’86. Within three years from April last, a 
four track continuation of this line must be built out to 
Brooklyn avenue. 


Locomotive Endurance.— Master Mechanic Prescott, 
of the Vandalia, says a thoroughly built locomotive 
should run 60.000 miles before it needs a complete over- 
hauling. There have been exceptions where a locomo- 
tive has run 70,000 miles without the need of a single 
repair beyond the kind that the engineer himself can 

| attend to; on the other hand, some have been returned 
to the shop with a record of only 40,000 miles. 


Golden Belt and Gulf R. B.—The charter of the 
Golden Belt and Gulf Railroad Company was filed at 
Topeka, Kan., July 8th. The proposed line to be 
through the States of Nebraska, Kansas, Texas and Ar- 
kansas and the Indian Territory. The business of the 
company is to be transacted at Wichita Kan. The Di- 
rectors are: W. H. Marriatt, of Philadelphia; N. W. 
Nutting, of Oswego. N. Y.; David Burke, on Montreal: 
John Green, of Crawford County, Kan.; 8, W. Sackett, 
of Viola, Kan.;C. W. Davis, of Afton, Kan. The esti- 
mated length of the road is 800 miles and its capital 
stock $10,000,000. 
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New R. R.—Ground has been broken for the con-| Mexican Railroad News.—Capitalists in the city of 
struction of a railroad between New Oxford and York | Mexico are discussing the probabilities of the Central 
Srrings, Adams County, Pa., the work to be finished in | Railroad passing into English hands. It is generally 
eleven months. believed here that English diplomacy is active in work- 

ing to this end. It is openly said that if the Central 

Painesville & Youngstown R. R.—It is rumored | passes into English control, the road will only be fully 
that within a month the Painesville & Youngstown | operated from Zacatecas southward, the Northern di- 
Railroad will be sold to a syndicate, of which Solon | vision being kept open only for the transportation of 


Humphreys is at the head. As soon as the road is | troops and mails. This would be a virtual consolida- 
signed over, the gauge, which is now three feet, will be | tion with the Vera Cruz line. The scheme threatens 


made the standard, the road-bed and bridges put in | 4 merican interests in this country. 
good repuir, and the property then leased to the Pitts- 
burg & Western, which, it is said, stands ready to| The Aransas Pass Railway.—San AnToNto, TEX.. 
take it. | July 17-—Mr. Lott, President of the Aransas Pass Rail- 
way Company, has just returned from New York. He 
Georgia R. R’ds.—The charter of the Covington and | announces that in conjunction with Capt. Kennedy, 
Mavon railroad has been amended by a vote of the di-|the Corpus Christi millionaire, he has made all ar- 
rectors, giving them abranch line from Covington to} rangements for pushing the road through from this 
Athens, and from Covington to Griffin. The survey | city to gulf deep water. The iron for ninety-five miles 
had been completed from Covington to Monticello, and ef road has been secured. and track-laying will begin 
estimates made, and the survey from Covington to the about the middle of August. Five locomotives and 
Richmond and Danville Railroad will now be pushed | cars and coaches for two passenger trains, with a 
rapidly. The first shipment of iron for this road is sufficient number of box and flat cars, have been con- 
now on its way to Covington. tracted for, and will be here as soon as needed, Mr. 
Asheville and Sparitanburg.—SPaRTaNnBuRG, 8. C., Lott on net Spent whether. the neat wih on beet 
July 9th.—James Anderson, general superintendent of ville hind Goliad. It depends entirely on the efforts of 
the Asheville and Spartanburg Railroad, the new short the citizens of those towns. 
line from Charlesion to the West, announces that he} A New Roadfin Minnesota —St. Pau, MINNESOTA, 
has filed anew mortgage deed on the road to secure | July 17.—The Decorah, Rochester & Red River Rail- 
$500,006 of first mortgage bonds, upon which money will | way has been incorporated by William §H. Valleau, 
be raised to complete the road under the terms of a| James H. Valleau, George W. Adams, Decorah, Ia.; 
contract made with the Connecticut Construction Com- | Hiram T. Horton, John W. Booth. Andrew Nelson, and 
pany. Nearly allthe bonds have been subscribed for | Eliot Horton, Rochester, who also eonstitute the first 
by New York and Western capitalists. There are| Board of Directors. William H. Valleau is President, 
twenty-four miles of road yet to build to complete the | Hiram T. Horton Vice President, and George W. Adams 
link between Hendersonville and Asheville, the work | Secretary. The new company is generally supposed to 
is being rapidly pushed. The road will be open for | be organized for the purpose of building an extension 
business about the middle of January next. of the Cedar Rapids & Northern to St. Paul. This roa? 
receatly completed its Pottsville Branch from West 
Union to Decorah. The intention, so far as can be 
learned, is to build from Decorah to Rochester, and 
thence toa point on the Minneapolis & St. Louis just 
south of Minneapolis. Minneapolis will be reached 
over the tracks of that road and St. Paul over those of 
the St. Paul and Northern Pacific. 
















































Northwestern Extensions.—The Chicago & North- 
western’s extension of the Sioux City & Pacific and 
Fremont, Elkhorn & Missouri Valley Road will be com- 
pleted to Chadron, the crossing of White River, by July 
15. From Chadron to Rapid City, in the Black Hills 
the terminus of the new extension, it is but ninety 
miles, which is now being graded, and the greater part 
of which will be completed before the snow flies. The 
distance from Pierre to Rapid City is about 240 miles, 
and this line will also be built as soon as the right of 
way through the reservation can be secured, which 
will give the Northwestern two direct routes to the 
Black Hills, 


New England and Southern Construction Com- 
pany.—Superintendent John F. Jones, of the Hartford 
and Connecticut Western road, submitted his resigna- 
tion to the board of directors recently, with the request 
that he may be relieved from duty as soon as practic- 
able by the company. Mr. Jones has resigned in order 
to accept the place of chief engineer and superinten- 


Omaha, Abilene and Wichita.—The charter of the | 5 ont of construction of the New England and Southern 


Omaha, Abilene and Wichita Railroad Company was C : 7 ’ 
Jonstruction Company, compo tal 
filed at Topeka, Kan., July 8. The company proposed pany. composed of large capitalists 


in the State of Massachusetts, and organized under the 
to build and operate a standard gauge road and tele- |), .. of that State, for the purpose of constructing an 
graph — os ae mae Mem a ae entirely new line of railroad from Charleston, 8. C., 
ning in the Btate of Kansas through the counties of| though that State and western North Carolina and 
Washington, Clay, Dickinson, Marion, Harvey, Butler, eastern Tennessee and Kentucky to the Ohio river. 
and Sedgwick. The estimated length of the whole The portion first to be put under construction will be 
road is 260 miles, The headquarters of the company | that terminating in East Tennessee, and will be about 
a ws penn er ee anne 4 350 miles in length. The entire line from Charleston to 
enr e: y e 3 BPs de = . : ‘ 
. ’ , ’ » Oh i : 
Bonebrake, Abilene ; J. M. Fisher, G. N. Hurd and J. B. | "'° OM river will call for about S00 miles of road bed 


Burton, Abilene; R. M. Crane and 8. T. Howe, Marion! Assessing Railway Franchises in North Carolina. 
Center; F. P. Pollock, Peabody; G. H, Blockwelder, C.|—The State board on July 13th. assessed the value of 
C. Furley, M, W. Levy, W. N. Neiderlander and John V. | the various railways in the State. Notices will be sent 
Moffit, Wichita. Capital stock, $1,000,000. the various counties in which there are lines of rail- 


: ‘ ‘ : way, giving the mileage in each, and the assessed value 
ouiaacneniemaae ee per mile. The board ascertained the total length of 
; z the lines to be as follows, and the valuation per mile as 
possible on its line into Philadelphia. There are one| | 
thousand men employed on the work in West Phila- rt ‘ 
deiphia‘and the Neck, Soundings are being made for North Carolina railroad, 226 2-10 miles, $1,000 per mile; 
a teldee-eerenn the Schuylkill at Gray’s Ferry. The Northwestern North Carolina, 26 13-100, $700; Piedmont, 
' : ncaa as 44 12-100, $1,500; Atlanta & Charlotte Air-Line, 46, $1,000; 
trestle-work of the bridge across Cobb’s Creek is nearly |... . ‘ aera sa : 
completed, They are not yet tearing up any streets, as Wilmington, Columbia & Augusta, 674. $800; Atlantic, 
they are awaiting the reports of the district surveyors, Tennessee & Ohio, 44, $900; Charlotte, Columbia & Au- 
who are changing arades. She tannch anihes-Geen's gusta, 12'2, $800; Chester & Lenoir narrow gauge, 62, 
Ferry road will be 835 feet in length. The work on the $900; Raleigh & Augusta Air-Line, 106%, $700; Carolina 
east side of the river down in the meadow is progress- Contenl, 298, $000; Aiientie Moreh SRS Sake aes 
ing even more rapidly than on the west. The local Gage Pent & Saniee Demers sm nna soneame, 
freight station will be located at Dickinson street. The 636-10, $850; Western North Carolina, 216%. $260; Univer- 
company has secured eight whacves, giving a troatage sity. 10 2-10, $100; Alma & Little Rock, 134. $100; Cheraw 
of one thousand feet on the Schuylkill and at Synder & Salisbury, 14, $600; Albemarle & Raleigh, 33, $300; 
avenue thirty-five acres, giving a frontage of 1,060 feet Asheville & Spartanburg, 96%, 9600; Oxford & Hendar- 
enone aiid on tail eiiinainn R * | son, 13, $500: Milton & Sutherlin narrow gauge, 44, $100- 
lave been purchased, auy indicator, 
The Rome and Carrolton.—Rome, Ga., July 14.— 
New Road from the Northwest to Charleston, 8.) Work was commenced on the Cedartown division of 
C.—The Massachusetts and Southern Construction | the Rome and Carrolton railroad to-day, one day in 
Company proposes to build a railroad connecting | advance of the time fixing the contract for beginning 
Charleston and Georgetown with the great Northwest. | the work. An engineer corps has began re-locating 
The object of the road is said to be the opening up of! near Silver creek, and the laborers began clearing to 
direct trade between the Northwest and the West In-| get ready for the grading. The contractors bargained 
dies. The company is said to have unlimited capital. | to-day for about 20,000 cross ties and 300,000 feet of 
The road will connect Charleston with Cincinnati. It | trestle timbers, and more ties and other material, to 
has already been determined that the road shall pass | be purchased as fast as contracts can be made. One 
through Marion and Rutherfordton in North Carolina. | member of the firm of contractors left last night for 
There is some doubt whether the road will come from | Pennsylvania to hasten the shipping of the rails pre- 
Rutherfordton to Shelby, N. C., and then on to,Black’s, | paratory to tracklaying, Tracklaying will commence 
Yorkville, Rock Hill, Lancaster, and on in the direc- | about the 10th of August. beginning at Rome. A large 
tion of Florence in this State, or whether it will run | consignment of tools from Pennsylvania will arrive te- 
from Rutherfordton to Gaffney City, thence down the | day or to-morrow, to be used by the contractors in 
other side of Broad river, thence across the river to | grading. The entire road bed, laid with steel rails, is 
Chester, thence across the Catawba river into Kershaw | to be finished and to connect with the East and West 
eounty, and thence in the direction of Charleston.— | railroad at Cedartown by October 15th next, in time for 
Savannah Morning News. the cotton season of this year. 








Proposed Cuban Loan.—Syndicates of Madrid bank 
ers have offered to advance $10,000.000 on Cuban rai!- 
ways on guarantees by the Imperial and Cuban trea- 
suries. 

Wisconsin Central Railway.—MILWAUKEE, Julr. 2» 
—The manngement of the Wisconsin Railway officially 
announced this afternaon that they had secured right 
of way into Chicago and would at once begin the con- 
struction of a line from Milwaukee to that city. 


Northwest Central Railway Company,—Orraw,, 
Ontario, July 22.—An order in Council has been passed 
granting 6,400 acres per mile to the Northwest Centra! 
Railroad Company. The road is to be built from Bran- 
don to Battleford, via Rapid City and Fort Ellice. 


The Union Pacific railroad have determined to 
extend their line from Longmont, Col., to Lyons 
Neb., through St. Vrain canon. Orders for bridges 
have been sent in and it is expected that a large force 
of men will rush the work through so as to avoid being 
behind the Denver, Utah & Pacific railroad who are 
now rapidly completing their extension to the same 
point. 


The New York, Susquehanna and Western Rail- 
road Company are having a new electric signal placed 
in the trains of their road in place of the old-fashioned 
bell rope. The batteries which supply the electricity 
are in the cab of the engine, near a large bell. Fine 
wire is stretched through the cars, and connections are 
made midway between the cars by bringing the ends 
together in asmall clasp. The exposed portions of the 
wires are covered with rubber, By the side of the door 
at each end of the car is placed a button similar to 
those used on all electric signal wires. By pressing on 
a button the bell in the cab is rung.—New York Sun. 


North Shore R. R.—PirrssurG, PENN., July 13.—The 
ordinance granting right of way to the North Shore 
Railroad from Government Lock No. 1 to Four-Mile 
Run was this evening passed by both branches of the 
City Council over Mayor Fulton’s veto. The road is to 
connect the Pittsburg, Cincinnati and St. Louis Road 
(owned by the Pennsylvania Company) at Fry street 
with the main line of the Pennsylvania Road at Brad- 
dock, ten miles east, and it will be an important ac- 
quisition to the Pennsylvania road, its lines forming a 
net-work around the city and enabling it to reach all 
the manufacturers. Publicly local capitalists are 
credited with the road’s origin, but really it is a Penn- 
sylvania scheme. That part of the road affected by the 
ordinance above referred to will be built upon trestles 
in the Monongahela River, and will be a serious blow 
to those coal operators having landings, also cutting 
off the river supply of coal tosome manufacturers who 
had made a vigorous fight against the ordinance. 


The Chesapeake and Nashville.—The Chesapeake 
and Nashville Railway is to bebegunatonee. The road 
already completely surveyed, runs from Stanford, on 
the Kentucky Central, to Nashville, 140 miles, crossing 
the Cincinnati Southern at a point three miles south of 
Danville. With the Southern it will form a line to 
Nashville forty-five miles shorter than the existing 
short-line, the Louisville and Nashville, and with the 
Chesapeake and Ohio it makes a line over thirty miles 
shorter. It will give Nashville a line to New York via 
Charlottesville. on the Chesapeake and Ohio, 100 miles 
shorter than any she has at present, and a line to deep 
water at Newport News, 200 miles shorter than any 
existing, The entire line has been contracted for with 
the Mississippi Valley Construction Company, and the 
sub-contracts will be let atonce. The bids for grading, 
masonry and bridges for the first section from Scotts- 
ville, Ky., to Gallatin, are to be advertised for at once, 
and opened at Gallatin on the 11th. of July. The bids 
for the second section, from Gallatin to Nashville, will 
be then advertised for, and last the third section, from 
Scottsville to Stanford, Of the 140 miles of road thirty- 
seven are already graded for an abandoned road. It is 
expected to have the entire road ready for steel within 
a year.—Coal Trade Journal. 


New Methodof Rail-fastening.—The usual method 
of rail-fastening is well understood, but this new plan 
is believed to possess some practical advantages. For 
ordinary railway tracks and traffic the preferred di- 
mensions for the wear-plate are fourteen inches long 
six to seven wide, and about three eighths thick. Next 
to the outside flange of the rail is punched a rectangu- 
lar hole in the plate, through which a spike is driven, 
and next tothe inside flange are punched two round 
holes, through which screws are turned down into the 
tie. The spikes and screws are so arrangedas to take 
a triangular. hold on the basecf the rail. The spike has 
a projecting lip at the back, with a square shoulder 
formed at a distance from the under side of the head, 
corresponding to the thickness of the flange and plate, 
In laying the rails, they are set on the plates, these 
being placed so that the inner ends of the spike-holes 
will lie about in line with the edge of the outside flange ; 
the spikes are thus driven home, the shoulder being 
brought just below the under surface of the wear-plate, 
which is driven inward until the outer end of the slot 
comes against the spike above the shoulder. By this 
means the rail is locked to the plate and tie by the 
spike. which is also locked ts the plate. The screws 
are now turned down until the heads rest upon the 
flanges to complete the fastening, The arrangement 
effectually prevents any spreading of the rails. 


































stopped all construction, and will merely operate the 
existing roadway. The construction gangs have been 
paid and dismissed. 


Minnesota & N. W. BR. R.—The last spike in the 
Minneseta & Northwestern road was driven at Mono 
last week. The cost of the line has been less than $20,- 
ooo per mile, and the total about $2,100,000. It will be 
open for traffic about August 1. 


Covington & Macon R. R.—The general manager 
of the Covington and Macon railroad received a tele- 
gram from New York, July 17, stating that negotiations 
for building seventy-five miles of the proposed road 
will probably be satisfactorily completed by next Mon- 
day. 


Mount Lookout Railroad.—Application was for- 
warded to the Capital July 15th., for a charter for the 
proposed railroad up Lookout Mountain. The vom- 
pany will be known as the Mount Lookout Railroad 
Company. The following are the incorporators: W. R. 
King, H. F. Temple, W. 8. Marshall, W. I. Crandall, D. 
Woodworth and H. C. Evans. 


Ninth Street Tunnel.—The city authorities of Chat- 
tanooga, Tenn., have received official notification from 
the East Tennessee, Virginia & Georgia authorities, 
stating that they would agree to erect the superstruc- 
ture for the East Ninth street tunnel, provided the city 
built the abutments. This is the agreement the city 
has long been seeking and assures the building of the 
tunnel. 


U. 8. Topographical Survey.—Louis Nell, United 
State’s Engineer, with six assistants, started from 


Chattanooga, Tenn., July 14th, to begin a topographical | 7, 


survey in that locality. The survey will be commenced 
at Rome, Ga., and the party will work toward Atlanta, 
and thence westward toward Rome, Ga. This survey 
is preliminary to a geographical map of the United 
States, which is nowin course of preparation. There 
are now twenty-five different topographical parties in 
our fleld.—Times. 


Paris Elevated R. R.—Jules Garnier has designed 
an elevated railway for the city of Paris, which is to be 
completed in time for the exposition of 1889. Science 
says this will be about 18 miles long, and will cost $10,- 
000,000, The structure willbe composed of two tracks, 
one above the other, on aniron frame. The trains will 
be composed of three American cars, each 14 metres in 
length,and two platform or open ears. They will run 
every 5 minutes for 17 hours each day, and will connect 
with the railway stations. 


Extensive Bridge Inspection.—The Railroad Com- 
missioners of N, Y. State have projected and have for 
some time been engaged upon an investigation of 
great and obvious utility. They will examine and re- 
port upon the dimensions and strength of every rail- 
road bridge in the State. As there are about 3,500 such 
structures in all, and as the inspection is to be 
thorough and minute, a considerable time must yet 
elapse before the data can be all collected, classified 
and analyzed. Engineering experts, however. are con- 
fident that the resuits will be of the highest practical 
valué. 


Aiding a Kansas Road.—Elections were held July 8 
in Hackberry, Elm Grove and Howard Townships, 
Labette Co., Kan., to vote bonds in aid of the Denver, 
Memphis and Atlantic Railroad, and the propositions 
were carried. The election in a great measure assures 
the building of the road. The aid is now all voted from 
Baxter Springs to Larned, Kan., except Chautauqua 
County and three townships each in Cherokee and 
Montgomery Counties. Three hundred and twenty- 
five miles of the road is now under contract, subject to 
the aid being voted in these counties. 


Belgian Railways.--Asregards mileage in compari- 
son with area, Belgian enjoys the premier position 
among the nations of the world. Per 1,000 square kilo- 
metres (621 miles) there are 85 miles of railway in Bel- 
gium, 57 in Great Britain, 39 in Germany,30 in France 
and10 inthe United States. To work these lines the 
State has 1,570 locomotives, 13 stationary engines, 3,006 
passenger, 691 baggage, mail express, and 305 other 
vehicles for passenger service. There are also 41,/84 
goods vehicles. On the company’s lines there are 533 
locomotives, 818 passenger carriages, 449 other vehicles 
and 13,915 vehicles for the goods service. 


The Argentine State Railways.— All true friends of 
the country rejoico to see that the conviction that 
some of the state railways must be sold, as the first 
genuine step to save itfrom blue ruin, is rapidly gain- 
ing ground; and there is a strong hope entertained 
that the new Finance Minister will rise to tae situa- 
tion and do what is obviously the first and best thing 
to be done under the serious circumstances of the case, 
Several months ago when things were beginning to 
look unpleasant, we urged the expediency of selling 
the state railways, the stupendous outlay on which has 
been the main cause of present financial woes. Some 
people say that the railways cannot be sold, as they are 
pledged for the loans raised to make them; but this is 
& difficulty easily overcome,—Buenos Ayres Standard, 


The Mexican National Railroad Company has| Forfeited Land Grants.—Crty or Mexico, July 11.— 


AMERICAN CONTRACT JOURNAL 


The government has declared two railway concessions 
forfeited. One was granted in May, 1883, to the Central 
and Southern Railroad Company of New Mexico, repre- 
sented by W. G. Franklin, and Edward P. Warney, for 
the construction of a railroad from Zacatecas to Fron- 
tera del Norte, with a branch to Topolobampo. The 
other forfeited concession was that of Count Telefer 
for the Tamauliposa International railroad. 


Railway Building in 1885.—The Railway Age, in 
this ‘connection, gives some interesting statistics. 
The record of track laying for the first six months of 
1885, it says, shows a less mileage than the record of 


the corresponding periods for the past five years. The | 


following is a statement of new track laid—main line 
only, and not including sidings, additional or relaid 
tracks—in the various States and Territories, during 
the six months from Jan. 1 to June 20, 1885. 









States. No. Lines. Miles. 
I oc 00 cc0e cevecdnceese ceescessecs 1 6.00 
DPTIOOE, o. v0 oc cecccecceecccecsececeaceece 1 2.50 
PE, cnc cegasesdecsercceuceteceeseses 4 27.00 
PEGS Ge. ve ccacsccsens secures ceeceses 1 3.00 
PEEL dee oo vaso ceseacwbeuesececesocesce 4 65.50 
GOOTHIG. «~. - oc ces cc ccccccces coccevccccers 6 53.00 
ence béCeks Ke ueeséhaceneGanuedseees 1 10.0¢ 
hc kvd cdc ouecse coéevaeseseecesesus 1 7.00 
cites Jdbedunwdvene saccade ceceseutese 1 7.00 
DnxeiaecateCevednd stasséhanscscence 4 70.80 
TERME GORY «0. cc cccccccccscccccccccccceeccs 2 17.00 
NS gb oe bas deus costes beccesce essen 1 13.00 
I, cnc cecsccdeceiocsccudicses 2 8.25 
TE cndtn6 nace seuder denacusccesseses 2 102.00 
ETI < coc cc ccccccccccccccccccseccess 2 43.50 
Missouri......... 4 92.50 
Nebraska ..-. 1 103.00 
New York ..... 3 19.00 
Pennsylvania . 4 44.70 
South Carolina. 1 41.00 

ennessee.....-- 1 10.00 
OO 6 103.00 
EDD one cccccccccccccccccecesosesdccges 1 4.00 
Washington Territory......-..--.--++++ 1 2.75 
ics ia¢ cadepn thakeekene Gee N aces 1 40.00 

ais ccna cuvcdnacednens 56 895.50 | 


It will be seen that thus far this year about 900 miles 
have been added to our railway system by 56 different 
lines, in 25 of the State and Territories, It is estimated 
that the total additional mileage during 1885 will not be 
less than 3,000 miles and it may reach 4,000 miles. 


Contracting. 

Contract Let.—Cushing & Mallory were awarded a- 
contract July 14th, to build 39 miles of road for the Union 
Pacific company, from St. Paul, Neb., to the northwest. 

The American Sea Wall Company has been incor- 


further encroachments of the sea upon the bluff. 


tion of the new Harlem Bridge. 


began work next day. 


for the Public Grounds in Washington. 


Charles Guidet 
Sas ccste cadens esesens cous ‘ = - 
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P. Crawford 


4. 
3. 
3. 
4, 
4. 
4. 
5. 


The latter bids were for three different materials. 


The bids for the conerete foundation varied from $1.46 | 


to $4.10 per cubic yard, 


| iron beam ever turned out in this country. 


| appeared from the United States. 


porated at Long Branch. It is proposed to prevent | 


Harlem Bridge Commissioners,—Vernon G. Brown, | 
Jacob Lorillard and David J. King were appointed. 
July 2ist., commissioners to superintend the construe- 


Chesapeake and Nashville R. R.—The contract tor 
34 miles of the Chesapeake and Nashville Railway, be- | 
tween Gallatin and Scottsville, was awarded on the 
20th. to J. C. Rodemer & Co., of Gallatin, Tenn. He 


Government Contract.—The War Department has 
just awarded to the Manly & Cooper Manufacturing 
Co., 6f Philadelphia, the contract for supplying settees 
The Depart- 
ment adopted the special design submitted by the | 


per cubie yard $4.20 
o x 62 
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37 | 
78 


50 
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90 
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Suffocated in a Tunnel,—CHAMBERSBURG, Pa., July 
18th.—About 60 men were overcome by foul air and 
smoke from the blasting in the South Pennsylvania 
Railroad tunnel at Roxbury last evening. Two were 
dead when found, and several others are not expected 
to live. 


Coke for Steam Making.—The Boston and Albany 
is experimenting with coke on one of its passenger 
engines. It requires less attention, throws less smoke 
and cinders and costs more than coal, but it is said to 
make steam better. 


Paving Fifth Avenue.—The Mayor. the Comptroller, 
and the President of the Board of Aldermen, opened 
the bids for laying the new pavement on Fifth avenue 
from Washington square to Ninetieth street. The city 
has already spent $150,000 on part of the work, the whole 
of which is to cost halfa million. There are many bid- 
ders. and the luckv ones were not declared, The bid- 


| ders deposited certified checks amounting to $125,000 as 


guarantee. The successful bidder will not be known 
for several days. 


The Largest Beam Made in the Country. —PiTts- 
BURG, July 17th.—The Keystone Bridge Company to-day 
completed what is believed to be the most prodigious 
It is to 
form a portion of the structural work for the Bartholdi 
Monument. It weighs 70,000 pounds, and will be 
shipped over the Buffalo, New York and Philadelphia 
road, and will require two cars. The plates from which 
the beam was constructed were rolled at the Spang 
Steel Works, and were marvellous in the way of steel 
rolling. 


R. R. Gauge.—The six-foot gauge has practically dis- 
The third rail on 
the Erie road between Deposit and Port Jarvis, a dis- 
tance of 89 miles, was recently taken up, and hereafter, 
with the exception of the pushing engines on the hills 
between Susquehanna and Deposit, only standard 
| Rauge locomotives will be used on that division. The 

five-foot gauge in the South is also steadily being 

replaced, and soon the standard gauge will be the rule 
| to which an occasional narrow gauge rvad will prove 
| the only exception. 


| A New Process of Dredging.—WasHINGTON, July 
| 16th.—Col. J. B. Romer, a resident of Jersey City, will 
open an office in this city and solicit work from the 
government for the improvement of waterways. He is 
said to be the inventor of a new process of dredging, 
which he is anxious to use at Galveston harbor, and 
| will probably submit it to the river and harbor com- 
mittee of the next house for the improvement of that 
harbor. Col. Romer was at one time the chief of engi- 
neers in the Prussian army. 


Bids for New Cruisers.—WasHINGTON, July 15.—See- 
retary Whitney, in his advertisement for proposals for 
the new cruisers authorized by Congress last Winter, 
said that all plans and specifications must be submitted 
by July 15. At the close of business at the department 
to-day but ten persons or companies had offered com- 
plete proposals. Numerous designs for parts of vessels 
and parts of machinery had been submitted. The 
| Union Iron Works ofSan Francisco is the only private 
shipyard that offered proposals. The designs sub- 
mitted were for one large cruiser. 

Admiral Porter has offered a plan for one vessel. 
Naval Constructor W. L. Mintonge submitted plans for 
four vessels—one of a 5000-ton ship, one a 3600-ton ship, 
one a 600-ton ship and one an 800-ton ship. The Bureau 
of Construction and Repair offered designs for five 
vessels—one of 5000 tons, another of 3100 tons, athird of 
1700 tons, afourth of 1600 tons and a fifth of 800 tons. 
Plans for the engines of these vessels have been pre- 
| pared by the Bureau of Steam Engineering. 

Naval Constructor Philip Hichborn has submitted a 
| 


plan for acruiser of 4500 tons displacement. The de- 
| sign is for a powerfully armed vessel, earrying thirteen 
six-inch and four eight-inch breech-loading rifies, the 
latter having direct fore and aft fire. The average 
speed at sea in all weathers is stated at fourteen knots, 
in smooth water fifteen knots. The plans provide for 
























































a ship 315 feet long, 45 feet extreme breadth. The total 
cost of the vessel, exclusive of armanent, is estimated 
at about $1,000,000. Secretary Whitney will appoint a 
board to examine these plans. 


Delaware River Improvements.—Bidsa were opened | 
on the 20th! by Lieut-colonel Henry M. Robert, at the! 
United States engineer's office, 1125 Girard Street. for | 
widening and deepening part of the main ship-chanrel 
West of Petty’s Island, and for dredging out the chan-| The St. Paul City Council did a very sensible thing 
nel through Mifflin’s Bar. For the work at Petty’s Is- | July 14th., in unanimously adopting an order to the 
land, where about 50,000 cubic yards of material will board of public works to postpone any further proceed- 
have to be removed, Frank C. Somers, of Philadelphia, | ings in the matter of paving Sixth street untll one 
bid 27 cents per cubic yard; the New York Steam | block of the Kerr pavement shall have been laid on 
Dredging Company bid 75 cents, and the American | Robert street, so that an opportunity can be had to 
Dredging Company, of Philadelphia, bid 19% cents, judge of its merits. The unanimity with which the 
The latter bid was recommended for acceptance by | order was passed may be accepted as evidence that the 
Col Robert. For the work at Mifflin Bar, the New mere descriptions which have been published of the 
York Steam Dredging Company bid 20 cents, the Kerr pavement and the decisive fact of its general 
National Dredging Company, of Wilmington, Del., bid adoption in conservative London and still more con- 
14 cents, and the American Dredging Company bid 94 | servative Paris, in preference to al! other kinds of pave- 
cents per cubic yard. It was recommended by Col. | ment, have deeply impressed the public in its favor. 
Robert that the contract, for which $50,000 have been But seeing is believing—and all those who have wit- 
appropriated by Congress, should be awarded to the | nessed the process of putting it down are its strongest 
American Dredging Company. The work on both and most earnest advocates. It is. in fact, a combina- 
channels must, by the specifications, be commenced by | tion of two pavements—six inches of the most solid and 


Company, as being preferable to its own. 
Bids for Repaving Fifth Avenue: 
: ist and completed by November 30, 1885. | durable kiad of artificial stone underneath, with six 
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inches of pine block solidly bound with asphalt or bitu- 
men to the stone floor beneath andtoeach other. This. 
with a chemical treatment of the pine blocks to prevent 
expansion, and other details not necessary to repeat, 






































q ialities of the stone floor beneath with the elasticity 
and noiselessness of the wood carpet above. When 
this pavement is once laid on Robert street we feel quite 




















confident there will be an irresistible popular demand 

: that it be laid not only on Sixth street, but on every as 

| yet unimproved street inthe business districts of the 
city. Minneapolis is about to provide for an extensive 
amount of paving next year, and it would be well for 
its city authorities to consider the question of adopting 
the Kerr pavement. They will be the better disposed | 
to do this in view of the fact that a large extent of the 
cedar block pavement only recently laid there, has 
proved such a failure that the property owners who 
have to pay for it are protesting against their assess- 
ments, Now the cedar block pavement has, we think, 
proved the most durable of all ihe pavements laid on a 
simple foundation of sand boards, But the truth is 
that no wood pavement is worth much which does not 
rest on a solid, smooth and water-tight foundation of 
stone. Thatisthe chief element in the superiority of 
the Kerr pavement.— Pioneer Press, 
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_ENGINEERING NEWS AND 


a section of the pier is also given. Engineering, July 
3. 1885, pp. 1, 2, 8. 


Newhaven Harbor Works.—( See Harbor.) 
makes a pavement which unites the solid and durable | Platforms.—Describes the standard freight and pas- 


senger platforms of the N. Y.P.&0O. R. R. They 
are of wood on masonry supports. The beams 6in. 
by 10in.. stringers 3in. by 8in., and 2 in. floor plank. 
Passenger platform 18 feet wide from roof pillar, 
reaches to within 2 feet of rail; it falls 2 inches and 
is 10 inches above rail. Both forms are illustrated 
with figured drawings. Railroad Gazette. July, 17, 
1885, pp. 452, 453. 


Rivetted Joints—A paper read before the Inst. of Mech. 


Engs. by Professor A. B. W. Kennedy; being an ab- 
stract of the results ofa series of experiments, with 
their application to practical work. The plates were 
soft steel or ingot iron and the rivets steel. The 
series covered a wide range, and from data obtained 
from the earlier experiments joints were designed 
for further trials. The results are given in detail. 
and a table of experiments on 18 single rivetted lap- 
joints. Engineering. July, 3, 1885, pp. 19. 20. 


Station Platforms.—(See Platforms.) 


Timber.—Antiseptic Treatment of Timber.—Gives the 


history of timber preserving, from the times of the 
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lu. @ 1X 
10% @ 11s 
4.1232 @ 4.15 
05% 
15 
06% 
0.05 @ 0,05 
$6.50 @ 6.75 
4.75 @ 5.50 
6.12% @ 6.50 
315 @ 4.00 
13. @ 14,00 
13.00 @ 14,00 
12.00 @ 13.06 
24.00 @ 25.00 
24.00 @ 25.00 
37.00 @ 41.00 
33.00 @ 35.00 
65.00 @ 130.00 
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25.00 @ 40.00 
2.75 @ 2.90 
2.85 @ 3.00 
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9.50 @ 10.00 
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2.90 @ - 3.25 
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1.00 @ 1.1 
1.15 
2.15 @ 2.40 
1.00 @ 1.10 
1.00 
1.20 
.90 
1.10 
0.95 
0.99@ % 
0.15 @ 0.80 
0.80 @ 0.95 
0.75 @ 1.00 
0.75 @ 1.00 
1,00 1.30 
0.75 1.25 
0.60 1.25 
2.00 @ 3.00 
0.40 @ 3.00 
6.00 @ 7.00 
6.00 @ 7.00 
15.00 
4.50 @ 5.00 


18.00 3 20.0 
55.00 @ 80, 
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283@ = «30 
38@ .40 
43@ = 45 
20.00 $ 22.00 
.18 -20 
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25.00 $ 30,00 
28.00 @ 35.00 
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= which is described in detail. Various experiments| @! ie “8 English 400 lbs, per bbl... 
} ‘ Bridges.—Diagrams for Estimating the Quantities of with different chemicals, and their results arealso} Burham . - 
3 Girder Bridges.—Constructed according to the types describ d, with notes on putrefaction. By 8. B. —— eas “ ° 
: k and calculations adopted by the Austrian railroads. Boulton, A.I.C. E. Reproduced from Min. Proc| Roman 
{ : The diagrams are very full and complete and the Inst. Civ. Engs.in Van Nostrand’s Engineering Mag-| Lar a German a 
t ¢ i tvpes of bridges to which they apply are illustrated. azme. July, 1885, pp. 29 to 41. on a = 
EG With regard to weight only, the most economical} pjceyssion on the above, reproduced from same| Hanover “ a 
i < structures are; up to 40 feet span plate or framed source,given in Van Nostrand’s Engineering Mag- nm Lion |, “ 
1 & girders; from 40 feet to 100 feet, framed girders; azine.— August, 1885, pp. 114 to 133. Fieve " ? 
ie from 100 feet to 210 feet, arched girders; and from Saytor’s American 
‘i 210 feet to 300 feet, bowstring girders. Reproduced | Time-Table Constructor and Speed Calculator. By bie ad U.8.6.C 
if % ; from The Engineer. Railroad Gazette, July 17, 1885, W. Fleming. 346 Broadway. This useful little book Standard - 8, C. Co, 
it ¥ pp. 430, 431. oe of a set of eye by ae the time occupied | RosENDALE cements........... cam aanes 
; 3 . , . : y a train in running a given distance at a given 
if i Cable swemwaye.—A oer by W. N. Colam read be- speed; or its speed over a given distance in a given LIME. 
as fore the Soc. of Engs. It gives brief descriptions of : : 
[ the existing lines in San Francisco, Chicago, and Ciene, cat 0 SESE CNS. Te eee See Rockland common per bbl.....-----.. 
' New Zealand, classes the Philadelphiaand Brooklyn |  {"°™ 1 to 60 miles per hour for speed. and from 1 to Anishing.... ++... ssseagee 
! ethan tenn en snmtnsetine telbennt init eeetinns 100 miles distance ; they are intended to facilitate} §tate, common.............. esciwactccds 
g TiGge Lines as Cngineering t a the construction of railroad time tables. tinishing..........-+.+. sees 
" other places which propose to introduce the sys- Kingston, ground.......--cccccsceeeees 
; tem. The Highgate Hill (England) line opened in | Water Meters.—Describes the:Crown and two forms of| Add 25c. to above figures for yard rates. 
2a May, 1884, is described in detail, it is 3,800 feet long, the Frazer meter, both of which are in use in France, STONE. 
a mostly double track, 3 feet 6 inch gauge, steepest The former has a rotating piston, but is not classed 
e grade1 ini, A pair of high pressure, horizontal as a piston meter; its capacity is large and its price | Cargorates at New Yor 
é ¥ engines drives the cable, which is 3 inch diameter. and precision very favorable; but where solidity Amherst freestone, Xo. . per cub. ft. 
| Four classes of cars all fitted with slipper brake, in and durability are essential, it is not equal to a pis- « “ li o. 3 drab “ 
4 Bi addition to the ordinary wheel brake. The advan- ton meter. The Frazer is a piston meter with two.| Berlin _ in rough i 
i oe tages of the system are set forth. Van Nostrand’s double-action pistons and rotary valves. The three Berea -" oe 
a Engincering Magazine. August 1885, pp. 97 to 104. forms are illustrated. A paper by C. Andre, trans-| Brownstone, Portland. Ct. J. % 
i i Chimney Construction.—An article dealing with eee a i emi Engineering Magazine, Au- oatanite, rong oles eeees eens 
i £ foundations, coping. bond in masonry, oe _— gust, » Pp. . soe eS cen te oe gin ver 
4 i pressure. Ww rought-iron chimneys in Amer ca and. | Wrecking.— British Wrecking Plant. A paper read be- SR Fa a5 cs counnsocs ranace “aneeeaceies 
i 2 England are described as well as European ma- tore the Inst. C. E., by Mr. H. A. Ivatt, descriptive of 
4 : sonry chimneys, Papers of the Civil and Mech. Engs the plant, tools, appliances and mode of operations SLATE. 
z M Soe., reproduced in Van Nostrands Ungineering in use on the Great Southern & Western Railway of ite - me 
i 4 Magazine, August, 1885, pp. 165 to 170. | Treland. The plant and esonatian ane des- aon rooting per square. 
: 3 Cc .— Notes onthe Production of Copper in Arizona. cribed and illustrated. From ‘The Engineer.” | Red ne 
i * "ane the ores and results of eaten and the Railroad Gazette, July 17, 1885, pp. 451, 452, Black Penna. (at New York) 
Bi 3 difficulties of obtaining supplies. It contains a list eee LUMBER. 
ie of wages, and the ee cost of a sib lai tlie a his i 
i * with one and two furnaces. he poorest ore that arly ; ' ' : 
‘ 3 can be smelted with profit must yield 10 per cent. Market Report of Engineering Materials. Pre. poet box per, M. 
ae i o , Se of Mines Quarterly. May, 1885, pp. ‘ 
{ : — ool chool of Mines Quarterly. May, 1 pr New York, July 23, 1885. Tally y plank. 216 dressed com. d. — 
‘ ; - —_——— — Boar: 
f 3 Bessemerizing Copper Mattes. A paper on the treatment sauct. 1 i rds d on - 
at a of copper by the Bessemer process, which has been a — snidiiatian: anaetaeiaamiiiieiaia se ,  2in. x: 
i s successfully employed in Montana. and eee: aoten tom caenonauinaeedadion mated: It is tatended asa Timber — per M. 
i j mented with in France. The treatment is very general guide to the detimating engineer, and beth the 7 B EMLOCK, Boards each. 
ie different from that of iron, as instead of 9 or 10 per | j.aterial and the market location will be extended as rapidly come ro 2h X 4to 4 X6,in..-.-+-.-- ey 
i a cent. being removed by oxidation from 40 to 75 per | sible. We give it with this caution, that, as is well understood in CYPRESS 1, 1%, 2 and 2% in ted 
‘ts cent. has to be removed for copper. The furnaces | business transactions, the amount of bill. distance from market | YeLLow Ping, Girders = 
fa and processes are described and analyses of ores | centre and conditions of payment will have a material influenceon| Dressed floori s * 
: 5 xiven. School of Mines Quarterly. May, 1885, pp. | the final paying prices. SHINGLES, Extra 1. wg pine, a. 
i 220 to 335, ase eS Lata, Cargo rate 
i Electricity.— Recent Progress in Electricity.—A resumé PAINT. 
of the various modern uses to which it has been put 
ts for astronomy, engineering and other sciences. CTURAL LRON. Lead, white, American dry per lb 
: The improvement in batteries, telegraph, light, | Ammles--- ----++-+++-++eseeeeeeeereeee es . § i=. English, B. B. in oil in oil pure ° 
TE telephone, ee a Beams and ee “ cs . Red. Anieri ta ss 
; ing, ete., are dealt with. Zrans. Tech. Soc. Pac. IE vninc.c'ngnsenss Couctminhecsesoaens tenes le 2 
Pie Coast. February, 1885, pp. 62 to 72. Rbell. apceeeorapaeatsscsseseata eee @ aXe yopmnen cod, American i 
5 i Size of Electric Mains, Abstract of a paper read by | Wrovu Gut TRON PrPe.. PITTSBURGH. “| Vermillion, American lead = 
4a Mr. W. H. Snell before the Soc. of Engs. and Electri-| putt welded, black-...-..... Discount 4 @ 60 Haber Aer. raw and powdered per Th. 
i cians; consisting,mainly of a series of formule for galvanized.....-. Ss 3 8 8@ 40 Drop biack, AMET... +++ eeeeeeeeeeeeeeeeeees 
a 4 arriving atthe economy of working. and the dimen- Lap. welded black....---+...+++- = 6c. € tee nate eeeeeeeeeeseeees 
ig : f a singe Galvanized.......... 45 @ 50 Chrome green.--+--+++-+-seeeeeeee eeeeee 
‘ sion, of the cables undercertuin conditions. Engi-| poijer tubes.....-:s+ccecceecee “ 6 @ Oxide zine, American........s.s:sss0-s 
5 neering, July 3, 1886. p, 14. Rats. French..........-+ eecceecees 
a Harbor.— Neirhaven ( England) Harbor Works. A des- eee! (large lots at mill).......-----..+++» a @ i100 a 
is cription of these important works now under con- nol! 2 Satpal a ea 16.50 @ seas 
a struction. The foundation is of concrete (5 shingle, B MEME cul conn sascha anecsc bes pias tiew 18 @ 1,9e Steel Rail Trade.—The Philadelphia Record says: 
5 2 sand, 1 cement) laid in bags, each bagful being 42 R. R. s gplice- ~—s se eeee ceereeee sees teeee aa $ _ “There have been several orders for steel rails recently 
feet long, by 6 feet by 8 feet, and weighing 100 tons. fa wire fencing, gaivanizad....-. hae s%e. @ Sic, | Siven. which have had the effec¥to improve the condi- 
A monolithic concrete pier is built upon this base, painted.. 3%c. @ 4c, | tion of the steel trade, anc apart from these indications 
The history of the port and the improvement works aeeemen IPOD. ++ .eeeeeeeeeeeeeeeeeee es of the railroads being about to largely renew their 
is given, with notes onthe commerce, Theconerete | Pro, o.oo... cccceceeee DEM ARE Lunt 2.95 tracks, both the steel and iron trades are more active 
mixing machines are described and illustrated, and! Steel.............. 0 cece ec ee ence eeeeees 2,40 than they have been for a long time.” 








